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GROUNDWATIR SPECIALISTE
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November 16, 1995

VIA EXPRESS MAIL

Mr. Thomas Hilbert
Environmental Engineer
Winnebago Reclamation
8403 Lindenwood Rd.
Rockford, IL 61109

Subject: Corrections to the Pagel Landfill Application for “Significant
Modification” of the existing Permit, Log No. 1995-250
GeoTrans Project No. 7740-007

Dear Tom,

Enclosed please find the formal response to those items in the application that require
correction or additional information to satisfy IEPA comments. The response addresses the
comments specified in the [EPA letter dated October 6, 1995 and discussed during the meeting
on October 24, 1995. To this end, four reports have been modified: (1} Groundwater
Management Zone Application; (2) Groundwater Impact Assessment; (3) Groundwater
Monitoring Plan; and (4) Groundwater Remedial Alternative Analysis and Preliminary Design
(Air Sparging). The latter has been revised to include an evaluation of remedial alternatives and
is now entitled “Corrective Action Measures Assessment and Preliminary Design.”

The following replacement pages should be inserted into each respective document to
address the comments or reflect changes in pagination.

Groundwater Management Zone Application:
1. Replace Table of Contents pages ii and iv,

2. Replace pages 10 through 14 and 28, and
3. Insert Attachment 1 and associated Figures Al through A6 at page 32.



Mr. Tom Hilbert 2 November 16, 1995

Groundwater Impact Assessment:

1. Replace Table of Contents pages ii and v,

2. Replace text pages 24, 30, 31, 90, 91, 92, 93, 95, and 96, and
3. Insert Attachment 1 (pages 97-99).

Groundwater Monitoring Plan:

1. Replace Table of Contents pages ii and v and
2. Replace pages 1, 2, 13, 14 (Figure 3.1), 15, 16, 17 (Figure 3.2), 23, 24, 26, 33-36, and 40-59.

Groundwater Remedial Alternative Analysis and Preliminary Design (Air Sparging):
1. This document has been revised for IEPA and is entitled “Corrective Action Measures

Assessment and Preliminary Design.”

If you have any questions or need clarification, please do not hesitate to contact me at (703) 444-
7000.

Sincerely,

K. 1

Alex Vincent
Sentor Hydrogeologist

av/iAV
enclosures: as stated

cc: D. Feezor (Andrews) for C. Liebman, [EPA (w/encl. - 4 copies)
B. Schorle, USEPA Region 5 (w/encl. - 2 copies)
R. Rajaram, PRC Environmental (w/encl. - | copy)
D. Burnell, GeoTrans (w/encl. - I copy)
P. Rich, GeoTrans (w/encl. - | copy)
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GROUNMDWATER SFECIALISTS

46050 Manekin Plaza « Suite 100 « Sterling. Virginia =« 20166
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July 7, 1995

Mr. Bernard }. Schorle

United States Environmental Protection Agency
Region V

77 West Jackson Boulevard

Chicago, Illinois 60604-35%0

Reference: Reports for the Significant Modification Permit Application
GeoTrans Project No. 7740-600

Dear Mr. Schorle:
GeoTrans, Inc. is pleased to provide you with two copies of the following reports:

Report of Hydrogeological Investigations at the Existing Facility

Groundwater Impact Assessment Report at the Existing Facility

Groundwater Monitoring Plan

Groundwater Management Zone Application

Groundwater Remedial Alternative Analysis and Preliminary Design (Air Sparging)
Construction and Calibration of a Three-Dimensional Numerical Groundwater Flow
Model

AN ol o e

We iook forward to your review of the report.
Should you have any questions, please feel free to call me at (703) 444-7000.
Sincerely,

ol amicl, V. Bormedl d.

Daniel K. Bumell, P.G.
Senior Hydrogeologist

DKB/eb
Enclosure: as stated
ce: Raj Rajaram, PRC Environmental Management, Inc.

Thomas Hilbert, Winnebago Reclamation Service, Inc.
Daniel R. Feezor, Andrews Environmental Engineering, [nc.
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1 INTRODUCTION

Winnebago Reclamation Landfill (WRL) is an existing landfill that is subject to
regulation by Title 35 Iilinois Administrative Code (1AC) Section 811.318 and 811.319. This
document was prepared to provide a Groundwater Monitoring Plan (GMP) in accordance
with 35 IAC 811.318-319. The GMP is being submitted concurrently with the Groundwater
Impact Assessment (GIA) as part of the significant permit medification application for the
existing WRL in accordance with 35 [AC 814.302(a)(5).

Concurrently, the WRL site 1s subject to remediation mandated by a Consent Decree
under the Comprehensive Environmental Responsibility, Compensation and Liability Act
(CERCLA) and remediation required by 35 IAC 811. Consequently, this GMP includes a
description of the monitoring well networks and monitoring programs for Operation and
Maintenance monitoring (a continuation of the assessment monitoring program), Verification
monitoring, and Detection monitoring. These programs were included in this GMP, because
there is the potential that each of the programs may be needed during the five-year permit
life. A more detailed description of the Operations and Maintenance (O&M) monitoring
program is provided as this is the first of the aforementioned monitoring programs that will
be required during the permit term. The O&M monitoring program is an assessment
monitoring program designed in accordance with 35 IAC 811.319(b)(5}D&E).

This report first provides an overview of the hydrogeologic conditions at the WRL
site. Using a calibrated groundwater flow model, particle tracking was used to demonstrate
that the background monitoring wells are appropriate upgradient monitoring wells for the
WRL site. This document then discusses the establishment of the background concentration
values for each leachate constituent in groundwater. An O&M monitoring program which is
a continuation of assessment monitoring performed previously is proposed to assess the
effectiveness of the proposed remedial action and to determine if groundwater cleanup
objectives are being met. Finally, semi-analytical transport modeling was performed to

determine appropriate well spacing for the verification and detection monitoring network.

D WINNEBAGWREPORTSIGMP-1 W61
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As part of the application for a significant modification under 35IAC 814.302(a)(5),
a groundwater management zone (GMZ) designation is being requested in accordance with
the provisions of 35IAC 620.250. It is understood that because the planned groundwater
remediation qualifies as an IEPA approved action in accordance with CERCLA , such
designation is reasonable and appropriate for this situation. The GMZ application will be

submitted under separate cover.
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2 SUMMARY OF HYDROGEOLOGIC CONDITIONS

The WRL site is located approximately five miles south of Rockford, Illinois.

Figure 2.1 shows that the site is situated on a topographic high between Kilbuck Creek to the
west and unnamed intermittent streams to the north and south. The surficial unconsolidated
sediments at the site are predominantly glacial drift overlying dolomite bedrock. The
unconsolidated deposits consist of a thin veneer of sediments to the east near Acme Solvents,
and increase in thickness to the west due to the presence of a major bedrock valley.

A high permeability, unconsolidated sand and gravel aquifer and lower permeability
dolomite bedrock aquifer form the aquifer system beneath the WRL Site. Figure 2.2 shows a
generalized east-west trending cross section of the aquifer system beneath the WRL site.

As discussed in detail in the Report of Hydrogeological Investigation (GeoTrans, 1995¢c), the
uppermost aquifer is defined to consist of both the sand and gravel aquifer and shallow
bedrock. Potentiometric surface maps show that groundwater flows generally to the west-
northwest (GeoTrans, 1995¢). In general, the aquifer system is recharged in the bedrock
uplands with groundwater flowing downward in this area and later flowing back upward into
the higher permeability sand and gravel sediments. Shallow groundwater in the
unconsolidated sediments discharges to Kilbuck Creek while deeper groundwater flows
beneath Kilbuck Creek and continues toward the west-northwest.

In order to fully delineate impacted groundwater in the vicinity of the WRL site, an
extensive field investigation was performed with four new monitoring well clusters
(G335/G33D, G348/G34D, G35S/G35D, G375/G37D) installed in the upper and lower
zones of the unconsolidated sediments in March 1995. Additionaliy, monitoring well G36
was installed west of the landfill. Figure 2.3 shows a monitoring well location map for the
WRL site which includes these newly installed wells. These new well clusters enabled WRL

to prepare potentiometric surface maps of the upper and lower parts of the sand and gravel
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aquifer. Soil logs and well construction diagrams are shown in the Report of
Hydrogeological Investigations (GeoTrans, 1995c¢).

Figures 2.4 through 2.6 show groundwater elevation contour maps for the upper part
of the sand and gravel aquifer, lower part of the sand and gravel aquifer, and the dolomite
bedrock aquifer, respectively, based on water level data collected on April 25, 1995. These
figures show that groundwater flows to the west-northwest throughout the unconsolidated
sediment-bedrock aquifer system. Upgradient and to the east where only the bedrock is
saturated, groundwater elevations show that groundwater flow direction is downward.
However, in areas where the unconsolidated sediments are saturated, groundwater elevations
show that shallow bedrock groundwater flows upward into the unconsolidated sediments.

As part of the remedial design for impacted groundwater at the WRL site, a
groundwater flow model was constructed and calibrated to water levels measured on
February 17, 1995. The numerical groundwater flow code MODFLOW (McDonald and
Harbaugh, 1988) was used to simulate current groundwater conditions at the WRL site. The
conceptual hydrogeolugic model, model construction, calibration, and verification are
discussed in detail in the groundwater flow modeling report (GeoTrans, 1995a).

In order to better understand groundwater flow rates and flow directions at the WRL
site, the U.S. Geological Survey particle-tracking code MODPATH (Pollock, 1989) was
used. Particle tracking is a simple form of contaminant transport analysis which disregards
the effects of dispersion, retardation, and chemical reactions. Using an initial starting point,
forward particle tracking simulates the downgradient movement of a particle through a
groundwater velocity field over time. Using steady-state groundwater flow rates simulated
from MODFLOW, MODPATH computes groundwater velocities in the three principal
coordinate directions throughout the model domain. To compute these velocities,
MODPATH requires site-specific values of effective porosity for each node in the model
domain. The estimated value of porosity for the unconsolidated sediments was 0.3 based on

laboratory tests and 0 1 for the bedrock based on lithology (de Marsily, 1986).
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A detailed presentation of the particle tracking results is provided in GeoTrans
(1995a). In this groundwater monitoring plan, particle tracking results are presented to
examine the flow paths of groundwater particles placed at the location of the upgradient
background monitoring wells (G109, G109A, G113, G113A, and G120B), which are
screened in bedrock. Upgradient wells for this landfill must be screened in bedrock because
only bedrock is saturated upgradient of the WRL site (the unconsolidated sediments pinch
out below the landfill). The background monitoring wells were also chosen in order to
monitor different zones of bedrock groundwater that flows upward into the sand and gravel
aquifer. Figure 2.7 shows simulated bedrock water levels and forward particle traces for
these particles. At these background monitoring well locations, it is apparent that
groundwater particles flow upward into the unconsolidated portion of the aquifer system at
the WRL site. In other words, these monitoring wells monitor upgradient groundwater that
flows into the WRL site. The particle tracking results show that the iocation of the

background monitoring wells is appropriate.
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3 MONITORING WELL SYSTEMS

3.1 MONITORING WELL NETWORK
Because groundwater at the WRL site will be undergoing remediation, it is
anticipated that up to three different monitoring programs may be required during the five-

year life of the permit. These monitoring programs are:

. Operation and Maintenance (continued assessment monitoring)
. Verification
. Detection

The monitoring well networks for each of these programs are described below.

3.1.1 OPERATION AND MAINTENANCE MONITORING NETWORK
The proposed Operation and Maintenance (O&M) monitoring network will consist of
21 downgradient monitoring wells and 5 upgradient wells to monitor the cleanup of impacted

groundwater. These monitoring wells are shown in Figure 3.1 and are listed below:

Existing downgradient O&M monitoring wells:

BI5R G37S/G37D G118R/G118A
G33D G115 MW106/P1/G132
G34S/G34D Gll6A P3R/P4R

G35D G117

G36

Proposed new downgradient O&M monitoring wells:
+ G38 (proposed 50 feet within the zone of attenuation)

» G39 (proposed at downgradient edge of zone of attenuation)
* G40 (proposed 50 feet within zone of attenuation)

13
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Existing upgradient O&M monitoring wells:

»  G109/G10SA
« GII3/GII3A
+ G120B

The O&M monitoring network wells monitor all potential constituent migration
pathways in both the uppermost sand and gravel aquifer, and shallow bedrock below the
uppermost aquifer. Table 3.1 provides well completion details for the existing O&M
monitoring network wells. The proposed system of monitoring wells was used during
previous studies to assess the quality and extent of impacted groundwater within the
Groundwater Management Zone and will serve as an excellent assessment monitoring
network during the O&M monitoring period. The upgradient background monitoring wells
were determined based on observed groundwater flow directions and groundwater flow
modeling. These monitoring wells will be sampled to evaluate background concentrations of

leachate indicators and also to monitor any migration of VOCs from the Acme site.

3.1.2 VERIFICATION AND DETECTION MONITORING NETWORK

The proposed Verification and Detection Monitoring network consists of nine
downgradient wells and five upgradient wells based on observed groundwater flow paths
from the landfill source area. A total of six new monitoring wells (G38 through G42) are
proposed based on the well spacing modeling described below in Section 3.1.2.1. The

verification and detection monitoring wells are shown in Figure 3.2 and are listed below:

«  P3R/P4R
* BI15R

Proposed new verification and detection monitoring:

+ (38 . G40 + G42
+ (39 . G41 + G43

Existing upgradient wells:

. G109/G109A
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Table 3.1. Screened intervals and hydrogeologic unit for the existing operation
and maintenance monitoring network wells.

mm
Well Top of Screen | Bottom of Screen

Lo
B15R
G109 717.09 706.99 Bedrock
G108A 684.33 679.33 Bedrock
G113 725.00 711.40 Bedrock
G113A 697.00 685.00 Bedrock H
G115 718.90 705.90 Unconsolidated Sediments

Ir G116A £83.40 668.40 - Unconsolidated Sediments

| G132 631.70 626.70 Bedrock

| 6117 713.40 897.40 Unconsolidated Sediments
G118R 713.30 701.50 Unconsolidated Sediments
G118A 681.50 672,50 Unconsolidated Sediments
G120B 617.60 607.50 Bedrock
G33D 674.10 664.10 Unconsolidated Sediments
G348 702.90 692.60 Unconsolidated Sediments
G34D 858.60 648 .60 Unconsolidated Sediments
G35D 674.30 664.30 Unconsolidated Sediments i
G36 683.30 673.30 Unconsolidated Sediments
G378 £98.50 693,50 Unconsclidated Sediments
G37D 637.30 627.30 Unconsolidated Sediments
MW106 674.39 654.39 Unconsolidated Sediments
P1 694 .69 689.69 Unconsolidated Sediments
P3R 71210 698.40 Unconsolidated Sediments
P4R 693.00 678.70 Unconsolidateg_ Sediments
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. G113/G113A
. G120B

Table 3.2 provides well completion details for the existing verification and detection

monitoring network wells.

3.1.2.1 WELL SPACING MODELING

The groundwater flow and solute transport code AT123D (Yeh, 1981) was used to
determine an appropriate spacing for the Verification/Detection monitoring wells along the
perimeter of the landfill. This code was also used in the GIA modeling (GeoTrans, 1995b),
and was approved by IEPA during the May 30, 1995 presentation to IEPA. As discussed in
detail in the GIA (GeoTrans, 1995b), the landfill liner was built to slope at a one to two
percent grade toward the landfill invert LCMS. After leachate collection has lowered the
leachate head to two feet at LCMS5, the effective source area of saturated leachate will be
reduced to an area radially around the invert. This source area, resulting from reduction of
leachate head at LCMS5 to two feet, was simulated during the GIA modeling. Therefore, any
hypothetical release must also occur in this source area. For conservativeness, the
hypothetical release was assumed to occur at the downgradient edge of this source area.

The Verification/Detection monitoring well network is designed to detect an IEPA-
specified hypothetical release from the landfill at concentrations above the applicable
groundwater standards at the edge of the zone of attenuation. The monitoring well spacing
was determined based on the calculated plume width. A detailed discussion of the model
parameter values is provided in the GIA. The model input parameter values and results are

summarized below.
Conceptual Model

As in the GIA, shallow groundwater flow at the WRL site was represented as a

homogeneous sand and gravel aquifer with uniform groundwater velocity. The aquifer
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Table 3.2. Screened intervals and hydrogeologic unit for the existing
verification and detection monitoring network wells.
Well Top of Screen mm‘
B15P 687.10 678.10 Bedrock
B15R 703.79 698.79 Unconsolidated Sediments "
G109 717.09 706.99 Bedrock I
G109A 684.33 679.33 Bedrock “
G113 725.00 711.40 Bedrock
G113A 697.00 685.00 Bedrock
G1208 617.50 6807.50 Bedrock
P3R 712.10 698.40 Unconsolidated Sediments
P4R 693.00 678.70 Unconsolidated Sediments

DWINNEBAGREPORTS\GMP -2 Wa 1
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properties were determined based on observed sand and gravel aquifer data collected at the
downgradient (northwest) edge of the landfill. The following assumptions have been made to

perform the transport modeling:

. The aquifer flow parameters were assumed to be homogenous and isotropic.
In other words, the aquifer hydraulic conductivity, effective porosity,
thickness, and bulk density have uniform, constant values.

. The aquifer flow parameters were assumed to be homogenous and isotropic.
In other words, the aquifer hydraulic conductivity, effective porosity,
thickness, and bulk density have uniform, constant values.

. The dispersivity values were assumed to be constant throughout the aquifer

but may vary with direction (i.e., longitudinal, transverse dispersivity). J
. Groundwater flow is uniform in the positive X-direction.
. The mass release rate from the source is continuous,

Modeling Approach and Parameter Values

Site-specific data were used whenever available for the model parameter values.
Reasonably conservative values were used when site-specific data were not available (i.e.,
dispersivity). The model was configured using field-determined parameter values and values
calculated based on the source configuration. The same parameter values were used as those
used in modeling for the GIA (except source mass release rate). A discussion of model
parameter values and methods utilized for obtaining these values is presented below.

Source size — A one square meter source area was utilized for conducting the well
spacing determination. The hypothetical release is located at the downgradient edge of the
source area, which is centered around the landfill invert LCMS.

Dispersivity — Longitudinal dispersivity was estimated as one-tenth of the travel
distance (Pickens and Grisak, 1981) from the source to the edge of the zone of attenuation.
Using the distance from the source center (LCMS5) to the edge of the zone of attenuation

(1080 feet), the longitudinal dispersivity was estimated to be 108 feet (32.9m). It should be
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noted that this distance (1080 ft) is based on the fact that the landfill source area will decrease
once the leachate head is lowered to two feet. The value for lateral transverse dispersivity
was then calculated as 20% of the longitudinal dispersivity, which 1s 21.6 feet (6.53m).

Porosity — A value of 0.30 for porosity of the sand and grave! aquifer was used. This
value was obtained based on laboratory testing of soil sample collection during field
investigations in March 1995.

Hydraulic Conductivity — The hydraulic conductivity for the sand and gravel aquifer
was determined to be 1500 feet per day, which was obtained based on the pumping test
performed at RW-01. Data and analysis of this pump test is presented in the Report of
Hydrogeological Investigations (GeoTrans, 1995¢). Given the high permeability of sand and
gravel deposits, the value from a pumping test at a well near the zone of attenuation i1s much
more reliable than values determined by slug testing.

Hydraulic Gradient — The hydraulic gradient was determined based on (GeoTrans,
1995b) potentiometric surface maps of the sand and gravel aquifer. An average horizontal
gradient of 0.005 was estimated from the center of the source area to the downgradient edge
of the zone of attenuation.

Mass Release Rate — The source mass release rate was adjusted to introduce a
contaminant plume downgradient of the hypothetical source. Concentrations in the x-y piane
were plotted such that a plume width could be determined (Appendix B, Figure B-1). The
plume width is calculated 50 feet upgradient from the ZOA edge when any concentration
isopleth (contour of constant concentration) intersects the outer edge of the ZOA (Appendix

B, Figure B-1).

3.1.2.2 MODELING RESULTS

Modeling results indicate that the maximum width of the chioride plume is
approximately 250 feet (76.3 m) at 50 feet within the zone of attenuation. A plot of the
plume width (defined by a constant concentration contour) and model output are provided in
Appendix A. It should be noted that, as stated in LCP-PA19, “The specific concentration

used to define the plume is not consequential, as long as the plume width is defined by the
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same concentration.” Therefore, the 250 foot width of the contour in Appendix B at 50 feet
within the zone of attenuation is the maximum allowable well spacing.

It should be noted that this plume width of 250 feet is a minimum estimate because
the source area is very small (1 m?). In other words, any releases will most likely occur
through a larger source area and therefore produce a wider plume. Therefore, a
recommended monitoring well of 250 feet (76.3 m) will provide a reasonable degree of
confidence that the IEPA-hypothetical release from the landfill would be detected before the
plume would reach the downgradient edge of the zone of attenuation, 100 feet (30.48 m). As
stated previously, six new wells (G38, G39, G40, G41, G42, and G43) are proposed to

complete the perimeter monitoring system based on this well spacing simulation.

3.2 WELL CONSTRUCTION

The well construction details of proposed D&M and verification wells are
summarized below. Well nest MW106/P1 was installed by E.C. Jordan in 1984, and both
were constructed with two-inch inside diameter {(ID) polyviny} chloride (PVC) riser and
screen. Well G104 was installed by Testing Engineers, Inc. in 1972 and is constructed of
two-inch ID PVC. Wells P3R, P4R, B15R, G109, G109A, G113, G113A, G115, G116,
G116A, G117, G118A, and G119A were installed by Warzyn in 1987, and well G118R in
1988, and each was constructed of two-inch ID galvanized riser pipe, and stainless steel
screens. Well G120B was installed by Warzyn in 1991 and was constructed of two-inch ID
stainless steel riser pipe and stainless steel screen. Well R119 was installed by WRL in 1993
and was constructed of two-inch ID stainless steel riser pipe and stainless steel screen. In
February 1994, monitoring wells G130, G130A, G131, G131A were also constructed of two-
inch ID stainless steel risen pipe and screen. Monitoring wells G116D and G132 were
installed in August 1994 according to construction specifications as stated in
351AC 811.318d. Monitoring wells G33S, G33D, G348, G34D, G258, G35D, G36, G378,
and G37D were aiso installed according to 35 IAC 811.318d by WRL in 1995. The boring

logs and well construction diagrams for these existing wells are provided in Appendix A.
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New wells will be constructed of two-inch ID (minimum) stainless steel #316 riser
pipe and stainless #316 steel screen (0.01-inch openings). The well screen will be ten feet
long when intersecting the water table and five feet long when placed below the water table.
The annular space around the screen will consist of clean silica or flint sand to two feet above
the top of the screen. A two-foot (minimum) bentonite seal will be placed above the sand
pack. The remainder of the annular space will be backfilled with a bentonite slurry or a
cement/ bentonite slurry. A lockable protective steel casing will be set in concrete over the
well at the ground surface. The drilling methods may include 4.25-inch (minimum) ID
hollow-stem augers, with water or mud rotary. Wells will be constructed following 77 IAC
920 Illinois Water Well Construction Code. The appropriate well construction reports will
be prepared and submitted to the IEPA and IDPH.

3.3 WELL DEVELOPMENT

After a minimum of 24 hours has elapsed since completion of well construction, each
new well will be developed using a bailer, surge block, or pump. A minimum of ten well
volumes will be removed during development. After the completion of well development, a
slug or baildown test will be performed at each new well to determine the hydraulic

conductivity.

34 WELL PLUGGING AND ABANDONMENT

Borings that are not completed as wells, and monitoring wells and water supply wells
to be decommissioned, will be abandoned in the same manner as previous investigative
borings and monitoring wells. Specifically, following 77 IAC 920, Illinois Water Well
Construction Code and Table 1 of the IEPA’s “Groundwater Monitoring Network for Non-
Hazardous Solid Waste Disposal Facilities,” April 1990, Final Draft. Open drill holes will be
marked until properly abandoned. The special regulatory requirements for abandonment of

borings and wells based upon the geologic materials present will be foliowed.
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4 MONITORING PROGRAMS

The following section provides a description of proposed monitoring programs to be

conducted during landfill operation, and during the post-closure care period. Since a release

from the landfill to groundwater has already been confirmed, and a remedial design is in

preparation, the proposed program will consist of:

O&M monitoring — An assessment monitoring program to be conducted until
near completion of aquifer remediation activities.

Verification monitoring — to be conducted following O&M monitoring during
the last stages of active aquifer remediation activities.

Detection monitoring — to be conducted following completion of aquifer
remediation activities.

It is anticipated that, from the perspective of groundwater monitoring, the

groundwater remediation planned for the WRL site will generally conform to the following

sequence of activities:

A

D WMINNEBAGREPORTSWGMP.) WE1

Install remedial system and establish initial levels and distribution of
contamination.

Start up remedial system and continue 6peration.
Monitor for proper system adjustment.

Continue to remediate and monitor mass reduction of dissolved contamination
and progression toward attainment of cleanup standards.
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E. Terminate remedial activities when cleanup standards are attained or when
continued system operation yields no appreciable decrease in contaminant
levels.

F. Allow groundwater levels and concentrations to re-equilibrate to pre-remedial
conditions and conduct verification monitoring to determine compliance with
cleanup standards.

G. If cleanup standards are not attained, make necessary adjustments to the
remedial system and resume operation. (Note: Typically, two to three cycles
of remedial system termination, verification monitoring, and system
resumption may be required prior to final termination of remedial system.)

H. Conduct final verification monitoring and implement termination and closure
of remediation system. Begin detection monitoring in accordance with the
requirements of 35 IAC 811.319(a).

It is currently anticipated that the remedial system for the WRL site will be
operational in the third quarter of 1996. It is expected that the system will remain operational
for a minimum of five to seven years before final termination. At least one solid waste
permit renewal period may elapse during active remediation of groundwater at the WRL site.

A summary of the proposed monitoring programs is provided in Table 4.1.

4.1 ESTABLISHMENT OF BACKGROUND CONCENTRATIONS

In accordance with 35 IAC sections 811.320(d) and 811.320(e)(1) through (6), 4
quarters of data for determining the Applicable Groundwater Quality Standards (AGQS) for
those parameters presented in Attachment 1 to Appendix C in IEPA LPC-PA2 have been
determined for the existing facility. Leachate samples were then collected from the existing
facility to establish a current baseline list of detectable leachate constituents and
concentrations in order to perform the GIA transport modeling. This list of detectable
leachate constituents is also used to provided a basis for determining an appropriate list of
compounds for routine monitoring. Although the comprehensive list used to determine the
AGQS’s includes parameters that have not been detected within the leachate, it provides a

baseline statistical limit against which the current or future impacts of this facility to existing
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Table 4.1. Summary of groundwater monitoring programs.
Monitoring Period of Sampling Sampling Frequency Criteria for
Program Objectives and Duration | Termination

] Implementation Parameters

release from the landfill

Qperation and Assessment of groundwater | Ouring operation of inorganic and Quarterly Cieanup goals
Maintenance (O&M) impacts and remedial groundwater remediation | organic indicators are approached
activities system Table 4.4 Semi-annual for
detectable jeachate
constituents
Verification Verify cleanup of leachate immediately prior to Table 4.4 Quarterly (2 years) Appropriate
constituent concentrations cessation of active provisions of IAC
Ii groundwater extraction Annually are met’
Detection Detection of significant After completion of Inorganic Quarterly? N/A
increases in leachate groundwater remediation | Indicators
constituent concentrations and leachate head
which may indicate a reduction Table 4.4 Annually

1 351AC811.319(d}5)(A)
2 Frequency may be adjusted te annually provided appropriate subsections of 351AC811.319 are achieved.
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groundwater quality may be measured. Determination of background concentrations and the
statistical methods (Appendix B) used to develop this background data are important
component of the overall assessment of the potential impacts this facility may have upon

groundwater resources in the vicinity of the site.

4.1.1 DETERMINATION OF LEACHATE CONSTITUENTS

In order to characterize the WRL leachate, leachate samples have been collected both
spatially and temporally throughout the landfill. The leachate chemical data is provided in
Appendix C of the GIA Report (GeoTrans, 1995b). On April 27, 1992, leachate samples
were collected from 19 gas withdrawal wells (20 samples) at the existing landfill. The 20
samples were composited into four groups for laboratory analysis based on a representative
spatial distribution across the site. The active gas collection system was shut off prior to
sampling in order to avoid stripping any organic compounds from the leachate. An
additional round of leachate sampling was recently performed in April 1995. In this sampling
event, leachate samples were collected from four gas extraction wells (N1, E3, G7, and west
manhole) across the site. Based on the results of these leachate sampling events, a baseline

list of leachate constituents was compiled.

4.1.2 EXISTING BACKGROUND GROUNDWATER QUALITY

The background monitoring program consists of two nested well groups and a single
deep well for a total of five upgradient wells (G109/G109A, G113/G113A, and G120B).
Background concentrations in the groundwater were determined based on observed
constituent concentrations at upgradient monitoring wells. Analytical results of the four
quarters of data (August 93, November 1993, February 1994, and May 1994) collected from
the background wells is presented in Table 4.2. The analytical results from the laboratory are
provided in Appendix C.

Since the uppermost aquifer upgradient of the existing facility is present only within

the dolomite bedrock, all of the background wells are screened at various depths within the
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Table 4.2. Summary of background groundwater concentrations.

Well Number and Date of Sampling
Compound G109 G109A G113 G113A G120B
Aug 93 JHov.93 [ Fab. 94 [hays4 Jaug o3 [Mov 53 | Fob o4 | Mays4 JAvo 5 | Nov.63 | Foboe | Maysd Ao s3 [ Nou 93 | Fobo 34 | May 4 Jaug 93 hov. 93] Fab. o4 | ey se H
2.4.0,2.4-dichlorophenoxy-acetic acd 100 0.25 025 1.00 0.25 013] 100 025 o2s] 100 0.25 02s] 100 o013 0.25
Acetone;2-Propane 250 s00] soo] soof 250 s00f soo] soof] 2s0] 500 5.00) soo] 2 5000 sool 500 250 s00] 500 s.00])
Acrolein so00]  1250] 1250] 1250] so00f 12s0]  s2s0] 1250  sooof 1250 12.50 1250  soocol 12s0]  12so]  12s0] sooo] 12s0] 250 12.50)]
Acrylonirite 5.00 5.00 5.00) 500l 5.00] 5.00 5.00) 500] 500 5.00 5.00) 500] 500 5.00) 5,00/ 500] soo] 500 5.00 5.00J|
| s 1.00 0.50, 0.50 osof  1.09] 0.50 0.50 os0] 100 0.50] 0.50 osof 100 0.50 oso]  oso]l 100l osof 050 o.soft
Adicard 0 50 0.50 0.50 0.50F 050 0.50 0.50 0.50] 0.50) .50, 950 0.50] 0.50 .50 0.504 050 o0s0] oso 0.50) 0.50
Aldein 0.03 0.03 003l 005 0.03 0.03 0.03 o03] o003 .03 0.03) 0] o 0.63 0.03 006l o03] oo3a] o003 003
Atalingy (tolal) e76.00] s52.00] 70300 548000 60500] 63s.00] s2300f eo400] &2500] 24500 a3800] esooo] essco] 77100] e1500] 27000] 26400 26300l 25300
! FYS—— 990.00] 20000] 130000] seooof 7s000 63000{ s0000] eca0oof 100000 1220000 44000.00] 28800.00] 100000f 125000 ad000] 42000] <1000 roooof e7o00f 15000
Wasominum (ais) 111000]  2500]  2500]  25.00] 10s000f s000] 25000 2500 121000] sooo] 2500 25008 114000] 2500l 2500 2s00] 3sccol 2500] 2500] 2500 “
Ammonia so000] 5000 13000] soo00] 17000 110.00] 90000 14000 sooa] 200.00f  s0.00 50.00] 50000] 50.00 50.00
Antienony 250,00 2.50 250 250F 25000 250 2.50 250] 25000 250 2.50 2504 250,00 2.50 2,50 250] 25000 250 2.50 zso“
Antimony (dis) 250.00) 2.50 2.50 250 25000 2.50| 2.50) 2508  250.00 250 8.00 17.00§ 250,00} 2.50) 2.50 250} 25000f 250 2.50) 5,00 i
arsenic 100 1 00) 1,00 1.00] 1.00) 1,00 1.00) 7.00] 1.00) 500 1.00 10,00} 1.00) 1.00 1.00) 100 1.00]  1.00] 1.00) 1.00
po [{Arsenic (dis) nsol 100 100]  1oo] 050 100} 100 300l  oso] 109 1.00) 100] osof doo] soo]  100] o 100} 500 1.00
oo [|Atazine 150 025 0.25 0.25 1.50 0.25) 0258 o2s] 150 0.25] 0.25| 025  150] 025 0.25 o25] 150} 025 0.25 025
{[Barium 10000l 14000]  17000]  14000] 10000] s4ac00f 15000 20000] 10000]  22000]  s4000]  s0000] tocool 1sooof 14000] te0.00f 10000] 11000] 100.00] eowce]|
{[parium (dis) woo0] 14000] 13000] 14000f 10000] 14000 14000] 14000 10000 10000 50.00 10000] 10000] 14000} 14000] 140.00] 10000] moool  mooo]  s0 oo"
Benzena* 0 50 250 2.50 250f  050] 2.50 2.50 2508 050 2 50 2.50 2.50 2.80 2.50 250} 250] oso] 250 2,50 250
Berzoic Acid soo] 2s000] 2500]  2s00f  soo]l  2500]  2600] 25508  so0] 2650 2550 26,00 s00f 2s00] 2500] 2500] s00] 2500] 2650 2500
Beryltium 2 50 0.10, 0.10) o1 285 0.10] 0.10) 200] 250 1.00 0.1¢] 5.00 2,501 0.10 010 o10f 250 010 0.10) 0.0
Beryllium (dis) 250 010 0.1 010 250 0.10 0.1 g10] 250 .10 0.10 o0 250 0.10 0.10 o10] 250 o] 010 0.10
Biological Oxygen Dernand (BOD) 1.00) 050 2.00 0.50] 1.00 3.00 2.00 2.00] 1.00 0.50) 4,00 o.50] 1.00) 300 2.00 050] 100] oso 0.50 0.50
bis (2-Chlorosthoxy) methane so0] 5000 5.00 sgo] 500 5.00 5.00 500]  s.o0 5.50 5.00 500]  so0 500 5,00 so0]  sool 500 5,504 500
bis (2-Ethyhexyl) phthalate 2400 2000 2900 200] 5o 200] 7200 200f 500 2.10) 31.00 200 5.00 200 630 200 sco]l 200 4100 z.oo"
Boron 25000 s000] sooo] sooo]  2500] s000]  sooof " sooof  2500]  s000f 20000 s4000]  sao0f  sooof soo0l  sooo] 2500] s000] 5000 50.00
Boron (dis) 2500]  sooo] s000]  socol  2500]  sooo]l  s0.00]  soo0f  ssoo] T soco 50.00 so.00f  soso]  sooo]l  sooo]  sooo] 2500 sooof  scoo 50,00
Bromobenzens; Phenyl bomide 0.50 250, 250 250f o050 250 2 5 z50] 0.5 2.50 2.50 250] o050 250 2,504 250] osol  2sel 250 250 i
Bromochioromethane 050 250 2.5 250 0.50 250 250 250] 05 250 2.50 250 0.50} 250 250 250] oso] 250 2.50 250
Bromedichioromethane 0.50] 250 2.50 250 0.50 2,50, 2.50 250] o050 250 250 2.50 0.50) 250 2.50 280] oso] 2s0] 250 250
Bromoform; Tribromomethane 0.50 250 2.50 2,50 €.50 250 2.50) 250] 050 2.50) 250 2.50 0.50 2,50 250 250 o0s0] 2s0] 250 250
Bromomathane; Methyl bromide 0.50 5.00 5.0 5.00) 0.50 5.00) 5.00 soo] o050 5.00) 5.00 5.00 9.50 500 800 soof  o0s0] 500 5.00 5.00
Butanol 1,2 sec-buty! alcohol 250]  s000f  sooof  sooo]  250]  s000}  sooof  sooof 250 s0.00) 50.00 50.00 250 13000]  soo0]  seo00] 25| sooo] so00 50,00
Butanol 3,n-butyl aicohol 250] 5000l  soopf  seoo]  250]  soo0]l  soo0f  sooof  250] s0.00) 50.00) 50.00 250! 1e0oo]  sooo] 5000 250 so00]  50.00 50 00
Butanone, 2-; Methyt ethyl ketone 250 2.50 2 501 2.50 250 250 250 2.50 250 250 2.50 250 2.50 250 250 250] 2s0] 2s0 2.50) 250
utylbenzene, n-: 1-Phenylbutane 1.00) 2.50 250 250 1.00 250, 2.50) 2.50 1.00) 250 250 2s0]  1.00f 250 250 250]  100] 250 250 250
utylbenzena, sec-; I
{1-Methyipropylberzene 100 2.50 250 250 1.00 250 250 250 1.00) 2.50 2.50| 250 1.00 250 2.50 250 100l 2s0] 250 250
Utylbenzens, tert-, I i
1,1-Dimethylethiylbenzerie 1.00 250 2.50 250 1.00 250 250 250 1.00 2.50 2.50) 250 100 250 250 250]  100] 250 2.50 250|
Butyibsnzy! phthalate 500f 5000 5 5 00 5 5.00 5 spo] 500 550 5 5000 500 560 5.00) sonl 500 506 5.00 soaf
Cadmiom 500 250] 4500 0.40 5,00 2 50] 250] 2600l 500 250 29.00 oso] 500 250 2500 130] sool 250 2.50 040§ }
=" |
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Table 4.2,

Summary of background groundwater concentrations (continued).

|

Well Number and Date of Sampiing

l

62

Compound G109 G109A G113 G113A G1208
Aug. 93 | Nov.93 | Feb. 84 | May 94 J Aug. 93 | Nov.93 | Feb 94 | May 34 3 Aug. 93 | Nov. 83 ! Feb. 54 May 94 Aug. 93 { Nov.93 | Feb. 84 | May 34 |Aug 93 |Nov.53 | Feb. ™4
Cadmium (dis) 5.00 0.50 2.50 0.30 5,00 0.10 2.50 0.10 5.00] 0.10 2,50 0.10 s00] 060 2 50} p10] soo] o010 2.50]
#lCelcium 198000 00| 190006.00§ 222000.00] 2190000041 52000.00§ 162000.00] 1 78006.00] 211000.00 f394000.00] 419000.00] 3180000.00] 2600000.00}157000.00] 176000.00] 196000.00] 216000007 1000 0078000 00] 70000.00)
Caicium (dis) 188000 00] 196000.00§ 201000.00] 198000 00§149000.00] 168000 00] 121000.00{ 180000 00)1 52000.00] 165000.00]  83700.00]  153000.00)1 94000.00] 181000.00] 153000.00] 200000 00j70000.00fE7300.00] 67400.00]
Carbofuran 0.50 0 50 0 50{ 5.00 0.50) 0.50 0.50 050 050 0.50 0.50 050 050 0.50 050 oso|] osef o050 0.50
Carbon disulfide 0 50 250 250 2.50 0.50 2.50 2.50 250]  0s0] 2,50 250 2500 050} 2.50) 2.50) 250] os50] 250 250
Carbon letrachioride 0.50 250 2.50 250] 050 2.50 250 250 650 250 250 2.50 0.50 2.50 2.50 250] oso] 250 2 50]
Ghemical Oxygen Demand (COD) 15500  5000] 21008 1000] 1000l  a200] 2500 2200] 1000 46.00 10.00 1000]  1000] 4600] 1000 1000] 1000] 1000]  10.00
Chiordane® 0.25¢ 0.25 0.26] 0so] o025 .25 0.26 0.25 0.25) 0.25 0.26 0.25 0.25 0.25 0.25 os0] o2s] o025 027
Chioride 12000.00] 34000.00| 25000 001 36000 00§ 30000.00 234000 00] 2600000 38000.00 34000.00) 28000.00}8 25000.00 48000.00}14000.00}12000.00)
Chiorobenzena; Monochiorobanzene 0.50) 2.50 2.50) 2500 o050 250 2504 2.50 0.50 2.50 250 2,50 0.504 2.50 2.50 250] o050 250 2.50)
Chiorodibromomethane 0.50 2.50) 250 2508 050 250 2 50) 250] 050 250 2.50 250] 050 2.50 2.50 2. os0] 250 250
Chiorgethane; ethyl chioride 500 5.00 5,00 soof 500 500 5.00) soof 500 5.00 5.00 5.00 5, 5.00) 500 s00] 500 500 5.00
Chiorosthyl Vinyl £ther, 2- 1.00 5.00 5.00) s00]  1.00) 5100 5.00) 5.00{ 1.004 5.00 5.00 5.00 1.00) 5.00 5.00 s500] 100] 500 5.00
Chiorolorm 0 50 2.50} 2.50 250] o 2.50 2.50 2.50 0.50] 2.50 2.50 250] o050 2.50 2.50 250] o0s0] 250 2.50
Chioronaghthaiens, 2 s00f 5000 5000 soo] 500 500 5.00 5.00 5,001 5.50) 5 00) soof  5.00 5.00 5.00} soof 5001 500 5.00)
Chiorotoksens, o- 0.50 2.50) 2504 250 0,50} 2.50 2.50 250] 050 2.50 2.50) 250 050 2.50 2,50 250] os0) 250 2 50)
Chiorotgluene, p- 0.50] 2.50) 2.50 2.50 0.50} 2,50 2.50) 250 050 2.50} 2.50 2500 050 2.50 2,50 250 o050] 250 2
|Emmun 1000 2000t 33000 9000 tooo] 4000l e000] 21000] 10o00]  e0oo] 1sca0 11000] 1050 sooo] 30000] 2000 1000] 10000 5.00
Chromium (dis) 10.00 0.10 500 soof  10.00) 0.10 5.00 s00]  10.00 0.10) 5.00 soof  10.00 010f  100.00 soof 1000 .10 5 00
Cobal 50 00) 5.00 5,00} so00] 5000 5.00 5.00 so0f  s000] 1000 40.00 a000]  50.00) 5.00 5.00 s00] 5000f  5.00 5.00
Cobalt (dis} 50 00! 5.00 500 soof 5000 500 5.00 500§ 5000 5.00 5.00 s00]  50.00 5.00 5.00 soo] soo00] 00 5.00
Copper 10000  1000] 8000 2000 1000 500 s500] 3000 1150  so00] 22000 17000l 10.00] 2000 1000] 1000 1000] 1000 5.00
c (dis) 10.00 5 00| 5.00) s00] 1000 5.00) 5 00 500 1000 5.00) 5,00 so0f 1000 5.00 5,00 soof 1000f 500 5.00
Cresol, p-: cresol, 4-methyiphenal 500f  50.00] 5.00 500 5.00 5.00 500 500]  5.00 5.50 5.00 so0] 500 5.00 500 soo] s00] soo] 50
Hcumena 1.00 2 50 2.50 2.50 1.00 2.50 2,50 2.50 1.00} 2.50 2 50) 2500 100 250 2.50 250] 100l  250] 2,50
Cyanide (Total as Cn-} 250 2.50 2.504 254G z 250 2. 2.50 2.50) 2.50, 15.00 3600 250 250 2.5G 2. 250 2 250]
Cymens, p-lsopropyltoluens, I .
Doicymens 1.00! 250 250 2,50 1.00 2500 250 2.50 1.00! 2.50 2.50 2.50 1.00 2.50 2.50) 2s0] 100 250 250 2.50
DBCP 0 50 250 2.50 2.50 0.50 250 2.50) 250] 050 2.50 2.50 250  0.50] 250 2.50 250] o0s6f 250 2 50 2,50
DCD 0.05 0.05 010 005 0.08 0.05 0.05 0.05 0.05 0.05 0.05 0.13 0.05 0.05 0.05
ODE 0.05 0.05 0.10 0.05 0.08 005 0.05 0.05 0.05 0.05 0.05 0.13 0.05 0.05 0.05
onT 0.05) 0.05 0.05 0.10 0.05 0.05 0.05 oos]  oos 0.05 0,08 0.05 0.05 0.05 0.05 p13] oces] oos 0.05 0.05
Di-n-butyl pthalate 5000 5000 500 5.00 500 5.00 5.00 soo]  se0 550 500 5.00 5.004 5.00 5.00 soo] 500 500 550 5.00
Dichioro-2-butene, trans-1.4- 0.50 2.50 250} 2.50 0.50 2.50 2.50 250] 050 2.50) 2.50 25] 050 2.50 250 250] osol 250 250 250
ichiorobanzene. 1,2 0.50) 250 250 2.50 0.50 250 2.50) 250] o050 2.50 2.50 2 50 0.50 250 250 250] o0so] 250 2 50 250
Dichiorobenzene, 1,3 0 50 2.50 2,50 2.50 0.50 2.50 2.50) 250] 050 2,50 2.50) 2.50 050 250 250 250] o50] 250 250 2.50
ichlorobenzena, 1,4 0.50) 2.50 2.50) 2.50 0.50 250 2.50) 250] o050 2,50 2.50) 2.50 370 250 250 250] o050] 250 250 250
whiorodifluaromelhane 0.50] 250 2.50 2.50 0.50 250 2.50 250 050 2.50 2.50, 250] 1000 1900 250 250] os0f 250 2.50 250
Dichloroethane, 1,1- 0.50! 250 2.50 2.50 0.50 250 2.50 250  os0 2.50 250 250  3100f 2000f 24000 2900 11.00] 900 8.00 7.00
Dichiorosthane, 1,2- 0 50 250 2.50 250 0,50 2.50) 2.50 2500 050 2.50) 250 2.50 0.50 250 2,50 250]  110] 250 250 250
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Summary of background groundwater concentrations (continued).

—

Well Number and Date of Sampling

1

G109 G113 G113A G1208 |
Aug. 93 | Nov.93 | Feb.s4 | May 4 [ aug. 93 Feb. 04 | May 34 tov. 93 | Feb. 91_[ May9d [ Aug. 93 | Nov. 93 | Feb.sa | Mayse [aug 93 Nov. 93
— e —
0.50 250 2 50| 250, 0.50 250 250 250] ool 2.50 2.50] 2500  210] 250
0.50 2.50 2.50) 250] o050 2500 250 250] 050 11500 2.50 250 o50] 5900
0.50 2.50 2.50 250] 390 2.50 250} 250  13000] 11500] 110.00] 15000] esoo] seoo
0.50 250 2 50 250] 050 2.50 250 2500 o050 2.50) 2.50 250 050] 250
0.50) 2.50 2.50) 250] 050 2.50 2.50) 2500 430 sool 250 250]  oso] 250
0.50 2.50 2,50 250 050 2.50 250 250] 050 250 2.50 250] oso] 250
0.50 2.50 2,50 250 050 2.50] 2.50 250 050 250] 250 250] osof 250
.50 250 2 50) 2500 050 2.50 250 250§ 050 2.50] 2.50 250 o050 250
.50 250 2 50 250] 050 2.50 250 250] 050 2.50) 250 250 o050] 250
0.50 2.50 2.50 250 050 2.50 2.50 2500  o050] 250 2.50 250]  osof 250
050 2.50 2,504 250f 050 2550 2.50 250 050 2.50) 250] 2850 oso] 2s0
0.05 0.05 0.05 ot0] 003 0.05 0.05 005§ 005 0.05) 0,08} 0.13] o005] oos
500] 5000 500 s00] 500 5.50) 5.00) 5.00] 500 5.00 5.00] s00] soof 500
2.50 2.50 2.50] 2.50) 2,50 2.50] 250 2,50 250 250
s00]  50.00] 5.00) 500] 500 5 50 5.00 5.00 5.00] 5.00] 5.00) s00]  s00] 500}
500l  50.00 s00] so00]  soo 5.50 5.00 500) 5.00) 5.00 5,00 500 500 500
050 250 2.50] 250F 050 250 2.50) 2.50) 0.50) 2.50) 250 250] os0] 250
0.03] 0.03 0.65) 0.03] 0.03 0.03] 0.03 0.03 0.08] 0.03]
0.05 0.05 210§ 0.05] 0.05 0.05] 005 0.05 013 0.05]
0.05 0.05 a.10] 0.05 005 0.05 0.05 0.05 0.13] 0.05)
0.05 0 05 0.05) o10]  oos 0.05] 0.08) 0.05 0.05) 0.05] 0,05 013] oosf o005
0.05 0.05 0.10) 0.05 0.05 0.05 005 0.05 0.13] 0.05|
0.05 0.05 0.10 0.05 0.05 005 0.05 0.05 0.13] 0.05
0.50] 250, 250, 250§ 050 250, 250 250] o 250 2504 250f 0500 2.50]
250 sooo]  sooo]  so00] 250 50,00 50.00 so.00] 250l  so00] soo0] soool 2s0f s0.00]
2 50) 2.50 2.50) 250 250 2 50) 2.50) 250] 250 250 2,50 250{ 250 2
0.50 250 2.50 2500 050 2.50] 250 250]  0.50] 2.50 2.50 250] oso] 250
13000] soco] sooo| 13000] 12000 s000] 5000 20000] 11000l  soco]  s000] 110.00] 11000] scoo
0.03 003 0.03 0.05 003 0.034 0.03 oo3f  o003]  oo3f 003 00s] ooal oo3]
0.03 0.03 oo}  oo0s o.03} .03 0.03] ooa] ool oo ocs oo6] 003 oo3
0.03 003 0.03) 0.05) 0.03 0.03] 6.03 003] om 0.03] 0.03 oos] o003 oco3
s500] 5000 5 00 500 5.00] 5.50] 5,00 s00] 500 5, 500 soa] soo] 500
0.50 500 5.00 5.00 ©.50) s.00] 2.50 250] o 500 500 s500] osol 500
0.50 250 2.50 2.50 0,50 2.50] 5.00 500 050 2.50 250 250] oso] 250
2500 10o00] secol 1woo] #1s000 10.00{ 10,00 1000] 2500 1000] o0oo] 8000 4500 15000
92000 123000{ 19100.00] 4250.00] 200000 16850.00 14700000] se30000] 15000 25s000] 332000] 1500.00] 260.00] 256000
soo] 5000  so00 5.00 5 00 550 5.00 500f 500 5 00) 5.00) 500] 500 5.00
250] 28000 esso0f 11900 2 50 45.00) 1,50 17400]  250] 17o0] oo 150]  250] 800
2.50 4 50 4.00 1.50) 250 1.50 1 50] 1508 250 1,50 150 150  3s0l 150
57000.00] 58900 00] 76600 0] 73600 00] 51000.00) 411000.00]1790000 0ol 1350000 0ol 76000.00] 75900.00f 82400.00] 96700 colaaons nols7800.00
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Table 4.2. Summary of background groundwater concentrations (continued),
Well Number and Date of Sampling “
Compound G109 G109A G113 G113A G120B
Aug.83 | Nov.93 | Feb.94 | May 4 ] Aug.83 | Nov.s3 | Feb.84 | Mayo4 JAug 93 [ Nov.s3 | Feb.9s | Mayss [aug e | Nov. 93 | Fob.94 | Maysd [Aug.93|Nov.93 | Feb. o4 | wmay s
Cadmium (dis) 5 00 050 2 .50, 030} 5 00| .10 2.50) 0.10] 5.004 010, 2.504 0.10 500 0.60] 2,501 0.104 500 0. 10| 2.50 0.10
Cakcium 198000, 004 190000 00] 222000.00] 2 19000.00]152000.00] 162000.00] 178000.00] 21 1000.00f34000 00] 419000.00}3180000.00] 2600000.00f197000.00] 176000.00] 196000.00] 216000.00F7 1000.00}r5000 00} 70000.00] 6B800.00
Calcium (dis) 188000.00] 196000. 00] 201000 00} 198000 00)145000 00] 168000.00] 181000 00 180000.00]152000.00] 165000.00) 83700 00]  153000.00]134000 06] 181006.00] 193000.00] 200000.00}70000 00} 7300.00] 67400.00] 68300.00
Carbofuran 0.50 0.50 0 50] 5,00 050 050 0.50 0.50] 0.50] 0.50 50, 050 0.50 0.50 0.50 050] os0] 050 0.50 0.50
Carbon disullide 0.50 2.50 2.50) 2.50 050 250 2.50 250  0.50 250 250 2.50 0.50 2.50 250 250] o050] 250 2.508 2.50
Carbon tetrachioride 0.50 2.50 2.50 250 0.50 250) 2.50) 2508 050 2.50) 250 250 0.50 250 250 250] 050 250 250 2.50
Chemical Oxygen Demand {COD) 1550  s000] 2100 1000  s000]  4z00]  2500] 2200 1000 4500 10.00 1000] 1000  as00]  1000] 1000l 1000l 1000]  tooo 10.00
Chiordane” 025 0.25 o26] 0s0 025 0.25 026] 025 0.25, 0.25 0.28] 025 0.25 0.25 0.25) 060f 025] 025 0.27 025
Chioride 12000 00| 34000 00 25000.00] 36000.00] 30000.00 34000.00] 25000.00{ 38000.00 34000.00] 28000 00| 2500000 48000.00]+ 4000 00} 2000.00 . 13000.00
Chiorobenzens. Monochiorobenzene 0 50) 2.50 250 2.50 0.50 250 2.50 250 0.50] 250 2 50 250] 050 2.50 250 250] os0] 250 250 250
Chiorodibromomethane 0.50] 2.50 2.50 250] 050 250 2.50) 2.50 0.50) 250 2.50 250] o059 2.50 2.50 250] osol 250 2.50] 250
Chioroethane; ethyl chloride 5.00) 5.00 5,00 soo] 500 500 5.00 5.00 5.00) 500 5.00 s500f  so00 5,00 5.00 s00] 500 s00 5.00) 5.00
Chioroethyl Vinyt Ether, 2- 1.00) 5 00 5 so0f 100 5.00 5,001 500 1.00 5.00) 5,00 soof  1.00] 5.00) 5.00 sool 100  so0 5.00! 5.00
| Chioroform 0.50 250 2.50} 250 050 250 250 2.50 0.50 2.50 2.50 2500 050 250 250 250 oso] 250 2.50 2.50
Chioronaphihalene. 2 500 50.00 50.00 5.00 5.00! 5.00) 5,00/ 5.00] 5.00¢ 5.50 .00 5 00] 5004 500 5.00 5000 5001 500 5.00 s.oo"
Chiorotokwene, o- 0.50 2.50) 2,50} 2.50) 050 2.50) 2.50] 250] 050 2.50 2.50) 250 0.50 2.50 2.50 250] oso] 250 2.50 250
Chiarotoksena, p- 0.50 250 2.50 250 0.50] 250 2.50) 250 0 50} 250 250 250 050 2.50 250 250] oso] 250 2, 250
Chromium 1000]  2000] 33000¢] 000 1000]  4000]  s0o00] 21000 1000l epoo]  1eomo 11000 1050 s000] 30000] 2000] 1000 150.00) 500 5.00
Chromium (dis) 1000 010 5,00 s00] 1000 0.10 5.00 500] 1000 010 5.00 seol 0.0 010  100.00 s00] 1000] s 5.00) 5.00
Cobalt 5000 500 500 soo]  saoco) 5.00 500 soof  so00] 1000 40.00 3000] 5000 5.00 5.00) so0] soco] s 5.00 5.00
Cobalt (dis) 50 00 5.00 5,00 so0] 5000 5.00 5.00 500 5000 5.00 5.00 500] 5000 5,001 5.00 s00] s000] 500 5.00 5.00
Copper 1000]  1000]  sooof 2co0] 1000 500 sool  3000] 1150]  sooo] 22000 17000f  1000] 2000 1000  1000] 1000] 1000 5.00 5.00
Copper {dis) 10.004 500 5.00 5.00[ 10.00; 500 5.00] 5.004 10.00; 500 5 00 5 00 10.00] 500 5.00 5.00 10.06 5.00 5.00] 5.00
Crasol, p-. cresol. 4-methylphenol 5.00] 50 00 5.00, 5 00' 5.00) 5.00 5.00 5.00) 5.00 5.50 5.00! 5.00 5.00) 500 500 5.00, 5.00 5.00 5.50 5.00
Cumene 100 2.50 2.50) 250] 100 250 2.50] 2.50 1.00) 2.50 250 250 1.00) 250 2.50 250] 100 250 2.50) 2.50
Cyanida (Total as Cr) 2 50 2 50) 250 250 250 2.50 2 50] 2.50 2.50 2.50 19.00 34,00 250 2,50 250 250] 2s0] 2s0] 250 2.50
Cymene, p-Isopropyltoluens. ’
Dokymere 1.00 250 250 250 100 250k 250 250 1,00 250 2.50 2.50 1.00) 2,50 2.50) 250] 1o0] 250 250 2.50
DBCP 050 250 250 2.50) 050 250f 250 2.50 0.50 2.50 2.50) 2.50 050 2.50) 2.50 250] oso| 250 2.50 2.50
DDD .05 0.05 a0 005 0.05 0.05 0.05 0.05 0.05 0.05 0.05 013 0.05) 0.05 0.05
DDE 0.05 0.05 o.10} 005 0.05 0.05 .05 0.05 005 0.05 0.05 0.13 0.05 0.05 0.05
DDT 005 0.05 0.05 o10f o005 005 0.05 0.05 0.05} 0.0s 0.05 008 005 0.05 0.05 013] o0s] o005 0.05) 0.05
{iDi-n-butyl ptnatate 5.00 50 00 5 00) 5.00] 5.00 500 5.00) s.00] 5.00 5.50 5.00 5.00 5 00) 5.00 5.00 spo]l so0| 500 5.50 5.00
Dichioro-2-butene, trans-1,4- 050 250 2 50 2500 050 250 250 250] 050 2.50 2.50 2.50 0.50 250 2.50 250] osof 250 250 2.50
ichlorobenzene, 1,2 0.50] 2.50 250 250§ 050 2 50 250 250] 050 2.50 2.50 250] 050 250 250 250] os0] 280 2.50 250
Dichiorobenzana, 1.3 050 250 2.50 250 050 250 250 250] 050 2.50 2.50 2.50] 0 50 250 250 250f o050 250 2.50 250
ichlorobenzene, 1.4 0 50] 250 2.50 250 050 2.50] 2 50 250f 050 250 2 50! 250] 370 250 2.50) 250] o350 250 2.50 2.50
ichlorodifiucromethane 0 50 250 250 250 0.50) 2 50/ 2 50 250f 050 250 2 50 250] 1000|1900 250 250]  050) 250 2,50 250
Dichloroethane. 1.1 0 50] 250 250 250 0,50, 250 250 2508 050 250 250 250 3100  2900]  2400]  2900] 1100  s00 8.00) 7.00
Dichigrosthane,_1.2- 050 2 50 2.50 250 050 250 250 250f 050 250 2.50 250 050 2.50 250 2s0] 110 250 250 250
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Table 4.2. Summary of background groundwater concentrations (continued),
Well Number and Date of Sampling “
Compound G108 G109A G113 G113A G1208 h
Aug. 93 | Nov.#3 | Feb.94 | Mays4 JAug 93 | Nov.93 | Feb.84 | May 94 JAug 93 | Nov.93 | Feb.s4 I May 34 | Aug. 93 | Nov.93 | Feb. 94 | May 84 [aug. 93 [Nov. 03] Fev. 34

Dichloroethylene, 1.1- 0.50 250 2500 250 0.50) 250, 250 2.50 0.50 2.50 250 250]  0.50] 2,50 2.50) 250f 240l  zsof 250
Dichkroethylans. 1.2- 0.50 2 50) 2.50) 2,50 0.50 2.50 250 2s0]  osd 250 2.50 250]  os0] 11500 2.50) 250] 050] so00f 250
Dicticroathylens cis-1.2- 0.50 2.50 2,50 2.50 3.90 250 5.00) 250)  asq 250 250 250 13000] 11500] 1i000] 15000l eso0] seool  sso00
Dichioroethylene. trans-1.2- 050 250 2.50 2.50] 0.50 250 2.50 250] ~ o0:50f 2.50 2.50 2000 o 2 50 2560 250 osol 250 250
Dichloropropans, 1.2-" 0,50, 2,50 250 250 050 2.50 2,50 250] 050 2.50) 2.50 250]  4.80) 6.00 2.50 2500 0506] 250 250
Dichloropropane, 13- 0.50 250 250 2.50 0.50] 2.50 2.50] 250 050 2.50 2.50) 250]  osq 2.50) 2.50 250]  aso]  2s0] 250
Dichloropropane, 2.2- 0.50 250 2.50 250 0.50 2.50 2.50 250 050 250 2.50 250f 050 2.50 2.50 250] o0s0] 250 250
Dichioropropane, 1,1- 0 50, 250 2 250§ 050 2.50 2500 250 @ 2.50 250, 250] o050 2.50, 2,50, 250] osof 2s0]  zso
Dichioropropanse. 1.3- 0 50) 2.50 2 50, 250] 050 2,50 2.50) 2500 050 250 250 250]  os 2.50) 2.50) 2500 oso| 250 250
Dichloropropena, cis-1,3- 0.50 250 2.50 250] 050 2.50 2,50 2] o 250 250 250f 059 2.50 2,50 250] oso] 2s0] 250
Dichloropropens. Irans-1.3- 0.50 250 2.50] 250] 050 2.50 2 504 250f 050 250 2.50 2s0]  osef 250 250 250l osof 250 250
Dieldrin 0. 0.05 0.05 paof 005 0.05 0,05 0050 005 0.05] 0.05] 005] 0 0.05) 0.05 013 oos] ooy 0.0}
Diathyl phihalate s00{ 5000 5.00 5008  5.00) 500 500} 5000 S 550} 5,004 500f 500 5, 5.004 5000 500 500 5,50
Dfluorobenzene. 1.4- 250 250 250 2.50 250 250] 2.50 250 2.50] 250 2.50 2.50 250] 280
Dimethyl phinalate s00] 5000 5.00 5.00 5,00 5.00 500 so0f 500 5,50 500 500] 500 5.00) 5.00 500] s00] 500 5.50{
Dimethylphenol,2,4- 500l 5000 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.50 5,00 soof 500 5.00) 5.00 soo] so00] so0]  ss0
E0B 050 250 2.50 2.50) 0.50 250 2.50 250 0.50 250 2.50) 250] 050 250} 250 250} o0sol 250 250
Endosulian [ 003 003 005 ool 6o3l 025 0.03 g.a3f oaaf .03 oo3]  oos] ao3f ool
Endosulfan li 06, ces 010 0.05 00s] o005 0.08) 0.05 0.054 0 05 005 o013] 005] 008
Endosulfan Suffate 00§ 0.05} 0.10 0.05 0.05 0.05) 0.05] 0.05 0.054 0.05 0.05 0.13] oosf o005
Endrin 005 005 0.054 0.10 oos]  oaos 0.05 oos{ 005 0.05 0.05] 0.05 0.05] cost  00s 013 oos{ oos] oS
| [ET— 0.05 0.05} 0.10] 005 0.05 0.05 0.05 0.05 0.05 0.05 0.05} 013] 005]  oos
N endrin Ketone 005 .05} 0.10§ 005 005 0.05 005 0.05 0.05 G.05 0.05 013] 0.05 0.05
l[ety acetats 0 50 2.50 250 2 50 0.504 2.50 250 250 0.50] 250 2.50 2.50 0,50 2.50 2.50 2501 0508 250 2.50
“Em!t Alchahol |, 2s0] so00] soo0]  s0.00 250  s000]  sooo]  soo0of 2s50]  sood) 50.00 so00]  250] s000] soool  sooof 250] sooo] soco
Eihyl Methacrylate 250 2 501 2.50) 2.50 2.50 2.50 2.50) 250] 250 2.50 2.50 250] 250 2.50 250 250] 250] 250 250
Ethylbenzens oso] 2s0f 250] 250 osof  2sa]  2so]  2s0]  osol 25 250 250y oso] 2s50] 2s] 250l oso]  2s0) 250
Fiuoride (Total as F-) 130 sooof  socol  13000] 12000l sooo]l  sooo] 1000] 4o 50.00 50,001 20000 t1000f 5000 50 11000 110 5000 5000
gamma-BHC 0.03) 003 0.03 005 0.03 0.03 002 o2s)  ooa 0.03) 0.03} 003l ool 003 0.03) oosf 003] o003 o003
Heplachior Epoxiia® vosl  oos] o003 0.05 003 003 o0.03] 025 ooa]  o0.0af 0.03 003 003] o003l  oes] oos] o0oa]l ooa] o009
Heplachior* 0.03) 003 o002 0.05 0.03) 003 0.03) 0.25 0.03 0.03] 0.03 0.03 0.03 0 o003 00§] o003} oosl o0
Hexachlorobutadiens spo]  scoo 5.00 5.00 5.00 5,00 5.00} 5.00 5,00} 580 5,00 5.00 5,00} 500 5.00 soo] sc0] 500 550
Haxanone, 2- 0 500 5 00} 500 0,50, 5.00) 5.00 5.00 50] 5.00 2 250] o 500 5.00 sof aso] so0o] 500
fodomethane 0.50 250 250 250 0,50 2.50 2.50 2.50) 050 250 5.00 5000 050 250 250 250] os0] 2s0] zs0
ron {dis) 25.00 10 00| 10.00] 10000 115000] 3300.00] 4530.00, 4160.00’ 25.00] 10.001 10.00 10.00] 25 00 10.00] 90,00 sooof 4s00! 150001 320.00
tron [Total) 92000 1230001 19100.00] 4250.00] 2900.00] 656000] 870c.co| s6000.00] 1500.00f 18850.00) 147000.00] ees00.00] 15000] 255000 332000] 1500.00] 260.00] 256000 Zoe0.00
sophorons s00] sooo] 5000 500 500 5.00 5.00 5.00 5.00 5.50 5.00) 5.00 500 5.00 5.00 500] so0] 500 5.00
Lead 250]  2800] 956 119008 250 0000 saon] 21000 435]  49.06 1.50 174008 2500  17.00f  20.00 150{ 250 &o00f 400
Lead {disl) 250 150 4.00 150] 250 150 3.00 150 2.50 1,50 1.50 150§ 250 1.50 150 150} 350 150 1.50
Wl Magnesum groo0 ool se900 ool re600 00l 73500 00] 51000 00] 52100 0ol s9800.001 71300 00t 8a000 0ol 41100000} 1790000 00l 1350000.00] 76000 0o 75900.00] Bze0000] S67e0.0 ook7800 pof 36700 90]
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Table 4.2.

Summary of background groundwater concentrations {continued).

Well Number and Date of Sampling

Compound G109 G109A G113 G113A G120B
Aug. 93 | Nov. 93 | Feb.94 | May 94 [ Aug. 93 | Nov.93 | Feb. 94 | Mayss Javg.93 [ Nov.93 | Feb.oa | mayse [ aug 93 [ Nov.93 | Feb. 94 | Mayss Aug._!JI_Nov. 93| Feb. 94
Magnesium (dis) 57000.00] 58400, 63300.00F 4900000 54300.00 58400.00] 67000.00f 67800.00 86100.00] 74000.00] 76900.00 86600.0037000.0036300.00]
Manganese 3400] 5000] 180o00f 9000] 18s00] 23000] 28000] 7sooo] 7esoo] 147000 672000]  4s70.00] 28000] 25000 z2n00] 2000 2200 rooo]  1o00.00)
Manganese (dis} s700] 4000] eooof  4opo]  e700l  23000] 24000l  26000] 000 7000 5.00 40.00] 281000 22000] 49000 tso00f 2000 2000]  30.00
Mercury 0.10 010 0.10 £.10 0.10] 0.10 0.10) 010 0.10] 0.10 0.40 o200 010 0.10] 0.10 010 o010 o1 010
Mercury (dis] 0.10] 010 01 010 010 0.19] 0.10] 010 G104 010 0.10] o10f o010 .10, 010 o1 o10] o010 0.10
Methoxchior 025 0.25 026 050 0.25 025 0.26, 025, 0.25] 025 0.06 oos] 025 0.25) 0.25 o60] o025 o2s] o0z
Methyi chioride 5.00 5.00 5,00 so0] 500 5.00 5.00 5,00 5.00) 5.00 5.00 so0] 500 5.00 5.00 soo]  so0f 500 5.00
Methyi-2-pentanone, 4- 2.50} 5.00 5.00 soo] 250 5.00 5.00 5.00 2 50} 5.00 5,00 s500] 250 500 5.00 so0] 2s0] so00 5.00
Methylena bromide 0.50 250 2.50 250] 050 2.50 2.50 250 0.50) 250 2.50 2s0]  o0s0] 250 250 250 oso] 25 280
Methylere chioride 250 2.50 250 250] 250 250 250 250 2 50) 2.50 2.50 250l 250 2.50 2.50) 250] 250] 800 2.50
Naphthalena soo] 5000 5.00 s00] 500 5.00 5.00) 5.00 5.00) 5.50 5,00 s00f 500 500 5.00) s00] soo] soo]  ss0
Hickel 20000 1000] 1sooo] eooof 2000l 2000  4000] 12000] 2000  4c00] " 4s0.00 sooo] z000]  4000] 1ecoo]  zooo] 2000] sooo]  vooo
Nicke! {dis) 2000 1000f 1000 1000f 2000f 1000 1oo0f 1000f 20 1000{ 10,00 1000f  2000] 1000] 1o0of  1000f 2000 1000f 1000
Nitrate (as Nitrogen) 2320.00] 284000} 2840.00] 303000] 1030.00f 41000] 195000 1170.00F s410. 2%6000{ 564000]  s660.00] 3070.00] 2580.00] 29s0.00f 2ss0.00] 1780.00F2320.00] 2590.00
Nitrobenzene s00] 5000, 5,00} 500 5 00| 5.00) 5.00) 500F  5.00 5 50 5.00) 500f 500 5.00) 5,00 s00] 5o 5 00 550
Nitrophanol, 4-; p-Nitrahenol s00] 25000f  2600] 2500 soof  2500f 2600 2550  s00] 2650 25 50) 2600fF so00] 2500}  2s00]  2500] sodF 2s00] 2650
il {(Hexane soluble or squiv} 250 0.50 200 0.50 250 0.50 osof 193000y 250 0.50 0.50 100f 250 .50 0.50 oso] 25F 100 200
Patathion, 0.0-Disthyl phasphoraticic J
acid 0.50 0.25 025 025 0.50 025 0.25 0.25 050 0.25 0.25 0.26 0 501 025 0.25 o2s] osof oz ez 025
PCBs. Polychlonnated tiphenyis® 050 0.50 0.50 1.00] 0.50] 0.50 0.50 0.50 Q.50 0.50 0.50] 0.508 .50 0 50 0.50) 1.25 0. 0.50 0 50, 0.50
Pantachloroptencl® 5000 25000 2600] 2509 soo]  2500]  2600] 2530 soo] 2650 25.50] 200§  sool 2s00]  2s00f -2500] soof 2500 2650 25.00f
pH{unfikerad) 6 83 671 6.63 609 7.03) 6 42 6.42 6.11 7.2 6.91 6.91 5] 749 6.46 6.46, 32l 744 784 7.84 s 92|l
pH{unfiterad) 6.83) 671 6 63| 609 7.03i 6.42 6. 42 511 7.12] 6.91 691 8 50' 7.49 6.46] 6 45 6.32 7.44 7.84 7.84 £.92
Phenantrrene 500l 5000 500 5.00 5 00 500 5.00 500] 500 5,50 5.00) sgof  s00] - 500 5.00 500 5000 500 5,50 5.00
Phencl 500, 50.00 500 500 5.00 5.00 5.00] so0] 500 5.50 500, soof 500 5.00 5.00 so0] sool so0] 550 5.00|
Polassium 100000} 75000] 9z000] 67000] 1o0000f 112000 91000] 1310.00f 8180.00] 9zo000| 1030000] 1020000 s000.00] so7e.00] 4140.00] 4310.00] 2000.00] 2250.00] 2050.00 mgll
Polassium(dis} 1000.00]  600.00 62000] 1000.00]  850.00 760.c0§ 8180.00] 716000 7330.00] soop 00| 471000 4110.00] 2000.00] 1400.00 390,00
Propanol, 1- n-Propy} akcotol 250 5000{ soool 5000 250] soool sowof  soo0]  2s0]  sooo 50.00 5000 250l soco] s000] sooo 250] sceo] s0.00 so.00]|
Propanol, 2-; isopropyl akohot 250] 5000 sooo] 5000 250] sooof s000f  sooo]  2s0] 5000 5000 sooof  2s50] 16000 s000] sooof 250 so00]  so0.00 50.00](
Propylenzene, n-. 1-Phenylpropane 1.00) 2.50 2.50 250 1.00) 250 2.50 250] 100 250 250 250f 100 250 250 zs0] 100l 250 250 2.50)|
Selenium 1.00 2.00 1.00 1,00 1.00 1.00 1.00 100] 1.0 2.00 1.00 1.00 100 2.00 100 100] 100 100 1.00 1.00]|
Selenium (dis) 1.00 1.00 1.00 100 100 1.00 1.00 100f  1.00 1.00 1.00 1.00 1.00 .00 1.00 100] 100l  +0of 1.00 1.00“
Sitver 5.00 500 500 so0]  so0 500 5.00 T T 5.00 2000 5.00) 5,00 5.00 5.00 soof sog] s ol 5,00 500
Silver (dis) 5.00 500 500 soo]  so0 5.00 5.00 5.00 5.00) 5.00 5.00 5.00 5.00 500 5.00 s00] s00] 500 5.00 500
iivex 0.50 013 013 0.50 013 013 0.50) 0.13 0.13 050 013 o13] oso] 043 013
Sodium 8000.00} 17800 00{ 1710000} 17800.00] 14000.00] 17100.00] 19600.00]143000.00] 24000.00] 29300.00] 32100.00]  34500.00f 31000.00] 25800.00] 25400 00] 26700.00] 4000.00] 4940 c0] 420000 538000
jum(dis) 10000.00} 14300.00 15600 00] 16000 00| 17100.00 16100.00] 26000.00] 26500 00 20500.00§ 36000.00] 25800.00 27500.00] 6000.0a] 4160.00 5690.00
pecific Conductance 125000 121000] 115000 120500] 1205.00] 11s0.00] oraool  o73o0] 112000 114000] 11a000[ 126000 sesoo]  ses.00]  ss0.00
Wsiyrene .50 500 500 500 0.50 500 500 500]  0.50 500 5.00 5.00 050 500 500 soo] 050} 500 5.00 500
d Suftates 5000,00]_11000.00]  s000.00] 1300000] @00000[ scopoo] soco ool _s000 00] s6000.00] 46000.00] 3400000] 48000 00] 65000 00| 30000 00| 28000 00l 27000 colp2000.00fp3000 cof 24000.00] 25000 00

s
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Table 4.2. Summary of background groundwater concentrations (continued).

(43

Well Number and Date of Sampling
Compound G109 G109A G113 G143A G120B
Aug. 93 | Nov.93 | Eeb. 94 | May 94 § Aug. 83 | Nov. 93 | Feb. 34 | May 94 A-:.Ii 93 | Nov.93 | Feb. 94 !_ly o4 Aug. §3 | Nov. 93 | Feb. 34 I May 94 |Aug. 93 [Nov. 83 | Feb. 84 | May 84
Tatrachioroethane, 1,1.1,2- 0.50 2.50 250 250 0.50 2 50 2.50 2.50 0.50 250 2,501 2.50) 0.50 250 250] 2500 o0s0] 250 2.50 250
Tetrachioroathane, 1,1,2,2- 0,50 2.50 2 50 250 050 250 2 50) 250] 0.0 250 250 2500  050] 2.50) 2,50 250 oso] 250 2.50 2.50
Teirachiorosthens, 1,1,2.2- 0.50 2.50 2.50 250 1.80 250 250 250] 050 2.50 2,50 250]  2200]  2500] 2000f 2600} 1000 eoo .00 500
Tetrahydofuran .50 250 2,50 250 0.50 2.50 2.50) 250F 050 2.50 2,50 2.50 0.50 250 250 250] 4200] 1200 250 2.50
Thallium 100,004 100 1 00 1.00§  $00.00 1.00 1.00] 1.00f 10000 1.0 1.00 1.00f 100, 1.00 1.00 1.00{ 10000 100 1.00 1.00
Thallium (dis) 100 00 1.00) 1.00] 100f 10000 1.00 1.00 1.00] 10000 .00 1.00 1.00] 10000 1.00 1.00] 1.00] 10000] 1.00 1.00 1.00
Tin 100.00]  100.00]  100.00) 10000]  10c00]  100.00] 100.00] 10000 100.00] 100000  10000] 10000 10000 10000  100.00
Tie (dis) 10000] 10000] 100.00] w000] 10000  100.00] 10000 10000 100.00) 10000] 10000f  100.00 10000} 100.00]  100.00
Tolena 10.00 2.50 250 250] 16,00 2,50, 2.50] 250]  10.00 250 2,50 250]  10.00 2.50 250 250] 1000] 250 250 E'sé‘l
Total Dissolved Solids (TDS) 98500] 77400 7e0oof g91200] sroeo] 7200} 72000 000] 72000 77200] 1600 72000] 72800} s1200] ssoo00] @7600] 30scol 3zav0l 32600 32800
Total Organic Carbon (TOC} 224] 1400 1.30 110 166]  12.00 0.50] 7ol 275] 1400 2,50 2.60 257 7.80) 0.50 420,  100] 140 0.50) n.s0|f
Total Organic Halogens (TOX) 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.06 0.07 0.11 oos] o00s] oog 002! 0.05]
Toxaphena 0.25 0 50 0.50 100f 025 0.50 450 0.50 0.25) 0,50 .50 050 025 0.50 050 125 o025 o050 0.50 0.50
Trichiorgbanzene, 1,.2.3- 0.50] 250 2.50) 250 050 250 250 2.50 0.50! 250 2.50 250] 050} 2.50 2,50 250 osof 250 250 250
Trichlorobanzens, 1,2,4- 0 50 250 2 50 250f 050 250 2.50) 2.50 0.50 250 250 2s50] o050 2.50 2.50) 250 o030 250 250 250
Trichloroethane. 1.1.1- 050 250 2 50) 250f 050 2.50 2.50 2.50 0.50 2 50 2.50 250] o050 2.50 2.50] 2508 1200 soo 8.00 2,50
Trichloroethane. 1.1.2- 050 2.50) 2,50 2508 050 2.50 2.50 250] 050 250 250 250] 050 2.50 2.50) 250] o0s0] 250 250 2.50
Trichloroethylana, Trichloroethens 0.50 250 2.50 2 50§ 1.40 250 250 2.50 0.50) 2.50 2.50 2500  s200]  4600]  as00f  eeoo] 1600f 1200 1100 10.00
Trichlorofluorometnane 050 250 2 50 250§ 050 253 2.50 2. 2 2.50 2. 250] o 2.50) 250 2 050 250 250 2.50
Trchiorophenoxyacstic acid. 2,4.5- 0 50 013 c13)  aso 0.13 0.13 0.50 0.3 013]  o.50) 0.13} 013 o050] 013 0.13
Trichioropropane, 1,2,3 050 2.50 250 250 0.50] 2.50) 2,50, 250 0.50} 2 50) 250 250] o050 2.50 2.50 250] o0s0] 250 2.50) 2.50
Trimethybenzens, 1,2 4- 0 50 2.50 2.50) 2.50 0.50] 2.50) 2.50) 2,50 0.50} 2 50 2.50 2s0]  oso 2.50) 2.50 250] os0] 2s0 2.50) 250
Trimethylbenzere, 1,3.5- 0.50 250 2.50 250 0.50) 250 2.50 2,50 050} 2,50 2.50 250] o0so 2.50 2.50 250] o0s0] 250 250 250
Vanadium 2500] 2500] 2500 2s00]  2500]  2s00] 25.00] 2500 2500]  2500] 10000 7000] 2500] 2500]  2500]  2500] 2500] 2500 2500 25.00
Vanadium (dis) 2500] 2500] 2s00] 2s500] 2500] 2500] 2500]  2s00] 2s00] 2500 25.00 2500] 2500] 2500] 2500  2500] 2500] 2s00f 2500 25,00
Vinyl acetate .50 500 5.00 5.00] 0.50 500 5.00 5.00 0.50) 5 00 5.00 s00l 050 5.00 5.00 so0] o0s0] 500 500 5.00
Viny! chiorids 0 50 1.00 1.00 100] 050 1,00 1.00 1.00 0.50] 1,00, 1.00 100f  17.00 9.00]  16.00] 100] o50] 1.00 1.00] 1.00
Xylens, m- 0.50 2.50 2.50) 250 0.50! 2.50 2.50) 250 0.50 250 250 250F 050 2.50) 250 2500 o050] 250 2.50 250
Xylorse, o- 0.50 250 2.50 250 0.50 2.50) 2.50] 2.50) 0.50 250 250 250]  o.50] 2.50] 250 2508 050 250 2.50 250
Xylera. p- 0.50 250 2.50 250 0.50 2.50 2.50 250 050 250 2.50 250] 050 2.50 250 2500 os0] 2s0f 250 2.50
Xylenas 0.50 250 2.50 250 0,50 2.50 2.50] 250] 050 2,50 2.50 250] o050 250 250 250] oso] 2s0 2.50 2.50
Zinc 8800.00] 2830.00] s53100.00] s9s000] s05000] seso.00] e270.00] 81200000 4s00.00] 18s000] s030.00]  3990.00] me200] 134000] toesoo] 29000] 2000] 3woo| 2000 £0.00
Zinc {dis) 463000 2230.00f s5630.00] 189000] 310000 3440.00] 5120000 401000] 4ass0o] 4s000]  380.00) azoml 665.00] 860.00] 150000 1s0.00] =z000] so0 5.00 5.00
Notes Alf concantrations expressed in g/

< |ndicates concentration was not detectable at that detection limit

- na not anatyzed

Additional chemical data used in statistical analysis is provided in Appendix C.
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bedrock aquifer. The monitoririg programs used to determine the effectiveness of the
selected remedial action as well as future detection monitoring programs for this facility rely
primarily upon wells screened within the downgradient sand and gravel aquifer. Although
this could present a potential inconsistency between background groundwater quality and
downgradient water quality, the hydrogeological report (GeoTrans, 1995¢) and numerical
flow modeling (GeoTrans, 1995a) indicate that groundwater in the dolomite upgradient of the
facility discharges to the sand and gravel aquifer as the groundwater moves downgradient.
Specifically, particle tracking presented in the calibrated groundwater flow model report
shows that the flowpath of groundwater particles is from the screened zone of each
upgradient background well into the unconsolidated sediments located beneath the landfill.

In other words, the chosen background well locations monitor incoming groundwater located
upgradient of the landfill. Therefore, the AGQS concentrations presented are based on the
concentrations detected in the background bedrock monitoring wells and are also
representative of both the bedrock and the shallow deposits at the site. Nonetheless, there is a
possibility that future differences in the groundwater geochemistries between the two
hydrostratigraphic units (such as after cleanup and during detection monitoring) may make
the use of bedrock AGQS values for the sand and gravel unit inappropriate. In this instance,
separate AGQS values will be developed for the two units.

The existing facility is downgradient of the ACME Solvents Superfund Site and all of
the upgradient wells except G109 exhibit varying degrees of impact from the ACME Solvent
Facility. The impacts are primarily limited to organic compounds of which the chlorinated
ethenes and chlorinated ethanes are the most prevalent. However, the list of compounds of
concern at the ACME Solvent facility covers inorganics. volatile organics, and semi-volatile
organics. The highest levels of organic compounds are found in well nest G113/G113A and
G120B.

It should be noted that the background concentrations are similar to concentrations
observed in wells screened in unconsolidated sediments to the south of the existing facility
with the exception of nitrate. Nitrate levels are elevated to the south as a result of agricultural

activities. High levels of nitrate above the 35 IAC 620 class I groundwater quality standards
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are also observed in Kilbuck creek upstream of the facility and throughout shallow
monitoring wells within the floodplain of Kilbuck Creek. Results of recent water samples

collected from Kilbuck Creek are presented in Appendix C.

4.1.3 STATISTICAL ANALYSIS FOR AGQS DETERMINATION

The AGQS values for parameters with a greater than 50 percent detection frequency
were determined using an interval estimate. Interval estimates can provide a statement of the
probability that the interval contains the true population value, or an estimate of the
likelihood that a single data point with a specified magnitude comes from the sampie
population of concern. Intervals estimates that predict the likelihood of a sample coming
from a known population are called prediction intervals or prediction limits (Helset and '
Hirsch, 1992). The prediction limit.was used to provide an upper or lower limit for the
concentration of all compounds with the above stated detection frequency. The mathematical
equation for determining the prediction limit is as follows:

The 99 percent Prediction Limit (at the 99 percent Confidence Level) method is

given as:

99% CL = X £ {£;{t),/1+1/n

where: '

= mean of previous sampling results

standard deviation of previous sampling results

Student's one tailed t value at n-1 degrees of freedom and « = 1%
= number of previous sampling results

fl

X
S
t

n

The above referenced method is generally considered appropriate for data in which 15
percent or less of the samples are below the detection limit. If greater than 15 percent of the
samples and less than 50 percent of the samples are below the detection limit it has been
suggested that Cohens adjustment to the mean should be incorporated into the statistical

interval test (USEPA, 1989). This adjustment was performed prior to determining the
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Prediction Limit for six parameters and is denoted by a "C qualifier. Cohens adjustment to
the mean utilizes the Practical Quantitation Limit for non-detects when determining the
adjusted mean and standard deviation. The method for calculating Cohens adjustment to the
mean is presented in Appendix B. Nondetects for all other parameters were treated by
replacing the reported value with one half the Reporting Limit prior to determining the
prediction limit for data sets having less than 50 percent non detects.

AGQS’s for those parameters in which the percent of nondetects in an individual well |
was more than 50 percent and less than 99 percent were determined by substituting the
maximum reported value from the particular data set. For those parameters in which all of
the sampling analytical results are below the Reporting Limit, the Practical Quantitation
Limit was used to define the AGQS. The background data set contains reports generated
from several different laboratories and as a result contains several different reporting limits.
Since there is no uniform consensus on how to treat censored data with multipie detection
limits it was decided to use the maximum reported detection limit when determining the
AGQS for compounds with 100 percent non detects. In situations where there are multiple
detection limits and each limit represents a true detection limit, it is more appropriate to use
the highest detection limit and assume that all detection limits below the highest limit are
censored. In general, this assumption provides a less biased estimate when performing
subsequent statistical calculations.

Since the method utilized to determine the prediction limit is a normal theory test it is
necessary to insure that the data collected for each parameter of interest can be described by a
normal distribution. Failure of the data to follow a normal distribution can result in erroneous
conclusions about the sample population of interest when the statistical analysis assumes data
normality. A simple test for normality can be performed by determining the coefficient of
variation for a sample population (USEPA, 1989). The coefficient of variation (CV) is
calculated by dividing the standard deviation with the sample mean and is expressed as S/x.
A CV greater than one indicates that the data population is not normal. A discussion
concerning the use of the coefficient of variation test for normality is presented in

Appendix B. If the data does not conform to the normal distribution a nonparametric
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analysis, such as 2 Rank-Sum test, is required or the data may be transformed to yield a
normal population. Although several of the parameters met the test for normality, a normal
data population is the exception rather than the rule when characterizing groundwater
chemistry. To simplify the statistical analysis, all of the data for parameters (analyzed using
the prediction limit or received Cohens adjustment to the mean prior to determining a
prediction limit) were assumed to conform to a lognormal distribution. These data sets were
transformed by determining the log of the actual data. In all instances a log transformation
provided a good positive test for normality using the coefficient of variation. A comparison
of the coefficient of variation using transformed and untransformed data is presented in the
statistical summary (Appendix B). The prediction limit was determined using the
transformed data and retransformed back into original units by taking the inverse log function
of the data.

The applicable Groundwater Quality Standards, as determined using the preceding
methods, are presented in Table 4.3. These values represent the seasonal, temporal, and any
artificially induced variations in groundwater quality. Therefore, any observed constituent
concentration above its AGQS may be considered a statistically significant value above

background levels.

4.2 OPERATION AND MAINTENANCE MONITORING PROGRAM

The Operation & Maintenance monitoring program is designed in accordance with 35
1A 811.319(b)(1) and (5) and 35 IAC 811.324(c). It is a continuation of assessment
monitoring performed during previous studies to determine the impacts this facility has upon
groundwater resources. The wells proposed for the O&M network are listed in Table 3.1,
and are described in Section 3.1.1. In addition, this O&M monitoring program is designed to
address the requirements of the Consent Decree, Record of Decision, and the Statement of
Work. The overall objectives of the O&M program will be to provide the information
necessary 1o assess the effectiveness of the remedial action proposed for the Groundwater
Management Zone, and to determine the necessity for additional corrective measures at the

facility,
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Table 4.3.

Summary of applicable groundwater quality standards (prediction limit).

PABAMFTER CAS Number Method  UNTTS  AGGS
EIELD DATA

Bortom of WetlxMSL> na Field f

Depth 1o Waer<BLOS> na Field ft

Depth 1o Warer<BLTOIC na Ficid [

Groundwazer Elev, <MSL> wa Field r

pH(unfiltered) va Field units Ll
pH{untleered) nx Ficd uruts 4
$pecific Conductance<unfiltered, umbosem 15C> na Field umhos 1502
Wazer Tempcdeg. F> na Fieid deg

LIST2

MISCELLANEQUS CONSTITUENTS

Alxatinicy {torl) na E510.2  mgl [s22
Biological Oxygen Demand (BOD) wa EsQ5.1  mg! 40
Chemical Oxygen Demand (COD) va E410.3  mgl £0.0¢
Ol {Hexane solubie of equiv) na Ed413.1 mgrl paL{|
Total Dissolved Solids (TDS) wa E160.1 my! 1735.8"
Toal Orgrnic Carban (TOC) wa Edisl  mgl 4301.0;
Total Qrganic Haiogens (TOX) nfa Ed020 myl [ AN
LIST 3

[NORGANIC PARSMETERS

Aluminum T429.90.5 E200.7 ug/! 66602.55
Alumioum (dis) ugr! 1210.0
Ammona 664127 EISD2 ug) 900, 4
Antmony 7440-36-0 E200.7 wg/l 500.0{
Anumeny {dis) wg/l "150.00
Arsenic 7440-38-2  E206I  ul 10.00
Arsenic (dis) ugl LM
Banum T440.39-;  ETD0.7 ug/l 225180.55
Banum {dis) uwl 3431
Bervilium TE0S1LT E2007 gyl 5.00
Beryilium {dis} Cugl 5.00
Boron Taa0-i2.§ E007  up! 200.04
Boron (dis) ug/l 98.00
Cadmium Fi0-43.9 B2 uyl 45.00
Cadmium (dis) ug! s.0n
Cajgium Tad0-70.2 E2007 gl FarmTaas
Calewum (dis) ugr! 42388930
Chlonge 6887006 E5I5.1 uy/l 87511.36
Chromium 74a0.7.3 E200T gl 5516.15
Chromium (dis) gyl 100.00
Copalt T8 EIO0T ugl 50.00
Cobait (dis) ug/1 104.00
Capper 14=0-50-8  EZ0Q.7 ugrl 1887.82
Copper {dis} ug/l 20.00
Cyamde (Towl a5 Cn-) 57-12-5 E3353 ugrl 14,00
Fluonde { Total as F-) T4 E5402 gl 17335
lron (Tortal) T459-896 E2007 ugit +16696.29
[ron (dis) ug/l 4530.00
Lead 7439-92.1  EW91  ugl 41230.53
Lead (dist) ug 1.00
Magnesium 43995+ E007  wgdl bkt
Maynesium (dis) 743995 E007  ugt 10910881
Manganese 7439-96.5  EI007  ugn 12381.45
Maagunesc (dis) ug! §479.53
Mercury Ti.9-9746 EZas ug/t 0.4
Mercury (dis) ug/! 0.0
Nickei 734003 E200.7 ug/! 175764
Nickel {dis) ugtl 40,00
Nitrate {as Nigogea) TTIT7-9 0 ESS3Y 0w 11738.90
Polassium T440-09.7 'V ug’| 10005.31
Potassiun(dis) 7440.09.7 "V uyt 13193.91
Selenivm TT8I49.2  ELTD2  ugl +.00
Seiemum (dis) ugyl .00
Silver 7420-124 0 EIN0 T ugl 20.00
Seivertdisy uyl 10.00
Soudium TH0-23-% EX0T uwl 164789.66
Sodium(cis) T40-23.8 E200 7 ug! 9302022
Sulrztes 4BD3-T5.3  EZTS: uy! 179373.07
Thathum T40-18-0  EITSZ gt 204,00
Thathum (dis 37 w Jo0.on
Tin RE LA B plaici g MR T
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(continued).

PEARAMETER CAS Number Method  UNITS AGOS
Tin(dis) ug/l RIETRTS
Vanadium 7440-62-7  E200.7 ug!! 100, ¢
Yanadium {dis) ug/l 50.0¢
Zing T440-66-6 E200.7 wg! 6222832
Zinc (dis} ug/1 136072.4¢C
* Analytical Methods for Flame Spectrophotometry, Varian, {979

LIST 4

N N h

2,4-D;2.4-dichlerophenoxy-acetic acid 94.75-7 SW3260  ugil .00
Acetone:2-Propane 6764~ 1 SWB270  ug/l 10.00
Acrolein 107.02.8 SWE080  ug/t 100.0¢
Acrylonitrile:2-Propenenitrile 107-13-1 SWRISG  ugl 1.
Alachor* 15972-60-8 SWEOI5 uglt 2.00
Aldicarb; Temik 116-06-3 E&I9 ugyl 100
Aldrin; Aldrex 309-00-2 ug/l 0.50
Atragine 1912-249 uy/l 3.60
Benzene® 71.43-2 ug/l 2.80
Benzaic Acid 63-85-0 ugt £00.00
i3 (2-Chloreethoxy) methane 111911 ug/l 100.00
bis (2-Ethylhexyt) phthalate 117-81-7 ug/! 72.00
bes Chloromethyl ether 542-88-1 g/l
Bromobenzene; Phenyl bromide 108-86-1 ugl 500
Bromochloremethane: Chlorobromornethane 74.87.5 ug/l 5.00
Bromodiehi hang; Dibromochier h 75274 ug/l 5.00
Bromoform; Tribromomethane 75.25-2 ug/l 5.00
Bromomethane; Methyl bromide ~ 74-83-9 ugrt 10.00
Butanol |,n-butyl aicohal 71-36-3 ug/l 320.00
Butanol 1.2;sec-butyl alcohel 78.92.2 uy/l 260.00
Butanone. 2-; Methyl ethy! ketone; MER 73-93-3 ugyl 5.00
Butylbenzene, n-; 1-Phenylbuiane 104-51-8 ugft 5,00
Butylbenzene, sec-; (1-Methylpropyljbenzene 135-98-8 ug/l 5.00
Butylbenzene, tert-; (1,1-Dimethylethty)benzene 98.06-6 e/l 5.00
Butylbenzy| phthalate §5-68-7 uy/l 100.00
Carboturan 1563-66-2 ug/l 10.00
Carbon disulfide 75-15-0 ug!!l 5.00
Carbon tetrachloride $6-13-5 ugft 5.00
Chlordane* 51749 ugs! .20
Chlorobenzene, Monachiorobenzene 10§-90-7 ug/l 5.00
(Chiorodib h ibr hi h 124-48-1 a1 5.00
Chlorocthane; ethyl chloride 75-00-3 uwl 10,00
Chlaroethyi Vinyl Ether, 2-; (2-Chloroethoxy)ethene 110-75-8 up/l 10.00
Chioroform; Trichloromethane 67-65-3 ugil 5.00
Chloronaphihalene, 2 G1-58-7 ug/l 100.00
Chiorotoluene, o- 95-49-8 g 5.00
Chiorotolugne, p- 106~43-4 ug/l 5.00
Cresal, p-, cresoi, 4-methyiphenol 106-44-5 o/l L0000
Cumene; (1-Methyiethyl)benzene; Isopropylbenzenc 98-82-8 uyl 5.00
Cymene; p-lsopropyttoiuene, Dolcymene 25515151 ug/l .00
pDD; 1,1'-(2.2-dichloroethylidene)bis[4chlorobenzene]  72-54-8 ugl 0.15
DDE; |, I'-{dichioreethenylidene)bis[4chlorobenzene| 72.55-9 ug/l 0.25
POT, 1,1-(2,2,2-Trichloroethylidene)bis(4-chlorbenzene  $0-29-3 ugl 0.25
[h-n-butyl pthalate; Dibuty| pthalate 84.74.2 ugyl 1040.00
Dibramo-J-chloropropane, 1.2-, (DBCP) 96-12-8 up/l 5.00
Dichloro-2-butene, trans-1 4- 116-57-6 ug/l 5.00
Dichlorobenzene, t,2; o-Dichlorsbenzens 95-50-1 upl 5.00
Dichlacobenzene, 1.3; m-Dichlorobenzene 541-73-§ ug/l 5.00
Dichlorobenzene, !,4; p-Dichlorobenzene 106—44-7 ug/l 3.1
Dichtoroditl hane; Difluorodichl ethane; Freon 75.71-8 ug/l 15.00
Dichloroethane, 1,1+, Ethylidene chioride 75-34-3 ug/t 300
Dichloroethane, | 2-; ethylene dichloride* W7-66-2 ugh 2.50
Dhchlacocthytene, 1.1- 75.35-4 ug/i .50
Dichloroethylene. 1.2- $40-59-0 ug/l 15000
Dichioroethylene, cis-1.2- 156-59-0 ug/l 150.00
Dichloroethylene, trans-12- 136-60-5 . wp/l 5.00
Dighloropropane, 1,2-* 78-87-5 u/l 6.00
Dichleropropane. 1,3-. Trimethylene dichioride i42.28-9 ug/| 5.00
Dichloroprapanc, 2.2-, Isopropyiene chionige $94.20-7 ug/! 5.00
Dichloreprepenc. 1.1, 1, 1-Dichlorepropylene 565-38-6 upt 5.00
Chehioropropene, |.3-. 1.3-Dichlorepropylenc 342.75-8 ug! S.00)
Duchloropropene., cis-1,3- 10060-01-2 ug/l 5.00
Oichlnropropens, trans- 1,5+ 10061026 ul 500
Dieldrin 60.57-1 ug| 0.25
Diethy ! phibalate Rd4-66-2 ug/l 100.00
Difluorobenzene, 1.4-; p-Dilluorobenzene 540-36-3 gt 500
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Table 4.3. Summary of applicable groundwater quality standards (prediction limit)

(continued).

PARAMETER CAS Number Method UNITS  AGQS

Dsmethyi phthalate [EIRNIR ug:l 10000
Dimethyphenot.2 4- 1300-71-6 ugrl 100.00
Endosulfaa | 959.98-§ wg/l 0.1z
Endasulfan I 33213659 ug/l 0.15
Endosulfan Sulfate 1031-07-% ugl 0.15
Endnn 72-20-8 ug/1 .25
Endnn Aldshvde 7421934 uyl 0.25
Endnn Ketone ug/! 0.15
Ethvi acetate 141-78-4 ugst 5.00
Ethyl Alchahal; Ethanol 6d.17-5 ugi] 100,00
Ethv| Methacrylase 97-63-2 ug/l 5.00
Ethvibenzene 100414 up/l 5.00
Ethyiene dibromide (EDB); 1.2.Dibromoethane 106-934 ug/l £.00
gamma-BHC: 1.2.3,4.5.6-Hexachlorocyciohexane; Lindan 58-39.% ug/! 0.50
Heptachlor* 76-44-8 ug/l 0.50
Heptachlor Epoxide* 1024-57-3 up/! .50
Hexachlorobutadiene 87.68-3 ug/l 100.00
Hexanone, 2-; Methyl butyi ketone 5%1-78-6 ug/l 10.00
{odomethane; Methy! iodide 74.83-4 ug/ 10.00
[sophorone 78-39-1 ugsl 100.00
Methoxchior 72-43-5 ug! 1.20
Methy| chlonde; chloromethane T4-87-3 ugl 10.00
Methyl-2.pentancne, 4-; Methy| isobuty| ketone 108-10-1 ug/l 10,00
Methylene bromide; Dibromoethane ' 74.95.3 ugl 5.00
Methvlenc ehlande; Dichlarometchane 75.0%-2 ug/t 8.00
Naphthalene §1-20-3 ug/| 100.00
Nitrobenzene G8-95.3 ugl 100.00
Nitrophenal, 4+; p-Nitrohenol 100-07.7 ug/l 500.00
Parathion: 0.0-Diethy} phosphorotigic acid 56-38-2 vg/l 1.00
PCBs; Polvchionnated biphenyls® 1336-36-3 ugrl 2.50
Pentachiorophenol* 87.86.5 u/l 500.00
Pheranthrene B5-01-3 ug/l 100.04
Phenaol 108-65.2 ugdl 100.00
Prepanal, 1-; n-Propyl alcohel 71.23.8 ugl 100.00
Prepanod, 2-. isoprepyi aleghol 67-630 ug/l 160.00
Propylbenzene, n-. |-Phenvipropane 105-63-1 ug/! 5.00
Silvex; 2+(2,4.5-tnchlorophenoxy)propronic acid; 2,4.5-TP 93.-72-1 ugsl 1.00
Styrene, Ethenvibenzene 100.42.5 ug/l 10.00
Tewrachlo s=imane, 11,12+ 630-20-6 ug/l 5.00
Tetzachicroethane, 1,1.2.2- 79-34-5 ug'l 5.00
Tetrachloroethene, 1.1,2.2-, Tewachlomethylene* 127-184 ug/l 16.00
Tetrahvdroturan; Tetramethylene oxide 109.99.6 ug’l 42.00
Toluene; Methylbenzene 108-88-3 ugl 10.00
Toxaphene 800!-35-2 ugl .50
Trichlorobenzene, |.2.3- £87.61-4 ug:l 3.00
Trnchlorobenzene, 1.2.4- 120-82-1 ug'l £.00
Trnchloroethane., {.1.1-, Methylchloroform 71-55-6 vl 12.00
Teichloreethane, 1,1,2- 79-00-5 ug/l 5.00
Tnchlorgethylene, Tnchioroethene 79-01-6 ug/l 66.00
Trichlorotluoromethane; Flucrotrichloromethane; Freon 11 75-659-4 ug/l 5.00
Trichlorophenoxyacenc acid, 2.4,5-; 2,4.5-T §3-75-5 ugst 1.00
Tnchloropropape, 1.2.3- Gb-18-4 ug'l 5.00
Trimethylbernzenes, 1.2,4.; Pseudocumens 95-63-6 ug/t 5.00
Trimethylbenzene. 1.3.3-; Mesitylene 108-67-3 ug/ 5.00
Vinyl acctate; Ethenyl ester acetic acid 108054 ug/! 10,00
Vinyl chlonde; Chioroethens® 1501 uge/l 17.00
Xyiene, m- 108-38-3 ug/l .00
Xylene, o- 95-47-6 ug/l £.00
Xviene, p- 106-32-5 ugl 5.00
Xvienecs 1330.20.% ue/! 5.00
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4.2.1 SAMPLING PARAMETERS AND FREQUENCY

In accordance with 35 IAC 811.319(b)(5), samples will be collected semi-annually
for both inorganic and organic compounds that are present within the leachate and annually
for the full list of inorganics and organics currently required under 35 IAC 811.319 and 814
Subpart C. The proposed monitoring program is presented in Table 4.4. In accordance with
811.319(a)(2)(B) and 811.319(b)(5)(E), the proposed program reduces the number of wells
and constituents that shall be monitored during three quarters of the year. The monitoring
program is composed of three separate constituent lists and two sets of monitoring wells. It
is designed to provide semi-annual monitoring for detectable leachate constituents, routine
indicator monitoring during alternate quarters, and an annual scan for inorganics and
organics.

Routine indicator parameters are presented in List G1 of Table 4.4. The list of
indicator constituents is slightly more comprehensive than a “typical” list. The list contains
compounds that are sensitive to changes in the redox chemistry, are mobile, or are amenable
to biodegradation, and as such will be useful for determining the effectiveness of the
proposed corrective action (air spargihg and source reduction). The selected monitoring
wells in list W1 and W2 will provide information at the boundaries of the GMZ and in areas
where groundwater impacts are greatest.

Semi-annual monitoring for detectable leachate constituents is provided in Lists G2
and G3 of Table 4.4. List G2 is composed of detectable leachate constituents and is the result
of a substantial amount of historical data that fully characterizes the spatial and temporal
quality of the leachate found within the existing facility. In accordance with 35 IAC
811.319(b)(5)(A), sampling and analysis of the list of constituents at 40 CFR 258 Appendix
IT will be performed on two wells (G117 and MW106) within the GMZ. If any parameters
are detected that are not currently in list G2, the wells will be resampled and, upon
confirmation, any new parameters will be added to Lists G2 and G3 as necessary. As with

the routine monitoring, sampling for List G2 will be performed on wells in List W1 and W2.

0 WINNEBAGRREPCRTSIGMP-J W1 40
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The annual inorganic and organic scan “typical” for other 35 IAC 814 Subpart C
facilities is presented in List G3. In accordance with 811.319(a)(2-3) and 811.319(b)(5)(E).
List G3 provides annual sampling and analysis for organics and inorganic constituents and
also will be used to provide the required second semi-annual monitoring event for leachate
detectable constituents, The full list of wells in Table 3.1 will be utilized during this

monitoring event.

4.2.2 STATISTICAL ANALYSIS

During the O&M phase of moenitoring, mass reduction of the contaminant plume is
the primary objective to be evaluated. Although, the analytical data gathered during the
O&M monitoring program will be routinely compared to background data with the statistical
methods used to develop the Applicable Groundwater Quality Standards, some measure of
trend must be incorporated into the statistical analysis of the wells within the Groundwater
Management Zone to allow a determination of the system performance. The data that would
allow a trend analysis must be gathered during the operation of remedial action and analyzed
after a sufficient data set has been compiled. Since the anticipated startup date is dependent
on approval of the system design, no specific analysis to determine concentration trends is
presented with this submittal. However, a test for trend will be presented with the prefinal

Remedial Design (95 percent) Report.

4.3 VERIFICATION MONITORING PROGRAM

At the end of the active groundwater extraction period, it is anticipated that
Verification monitoring will be conducted to determine compliance with the groundwater
cleanup standards. The purpose of Verification monitoring is to assess whether each targeted
leachate constituent concentration is below its Applicable Groundwater Quality Standard
(prediction limit). It is anticipated that the Verification phase will coincide with a period in
which the operation of the groundwater extraction system will be adjusted in order to

increase mass removal efficiencies.
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Table 4.4. Groundwater sampling parameter list for O&M, Verification, and Detection
Monitoring Programs.

LIST W1 LIST W2 LIST W3
G109 Gl16A B15R
G109A G117 G115
G113 G132 G118R
G113A G34S G118A
G120B G34D G33D
G35D G36
G37D G378
MW106 G38 Proposed
P1 G39 Proposed
G40 Proposed
P3R
P4R
Jan-Feb List Gl W1 & W2
April-May List G2 W1 & W2
July-Aug List G1 W1 & W2
Oct-Nov List G3 W1 & W2 &W3

0 WINNEBAGREPORTSIGMP-J Wa1
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Table 4.4. Groundwater sampling parameter list for O&M, Verification, and Detection
Monitoring Programs (continued).

LIST G1 - (Indicator List)

FIELD PARAMETERS CAS Number  Method UNITS
Bottom of Well<MSL> n/a Field fi
Depth to Water<BLGS> na Field fi
Depth to Water<BLTOIC> na Field ft
Groundwater Elev. <MSL> n/a Field ft
pH(unfiltered} n/a Field units
Specific Conductance<unfiltered, umhos/cm 25C> n/a Field umhos
Water Temp<deg. F> n/a Field deg
MISCELLANEOUS CONSTITUENTS CAS Number ~ Method UNITS
Alkalinity (total) n/a E310.2 mg/
Biological Oxygen Demand {(BOD) n/a E405.1 mg/l
Chemical Oxygen Demand (COD) n/a E410.4 mg/l
Total Dissclved Solids (TDS) n/a E160.1 mg/l
Total Oxga_nic Carbon (TOC) n/a E415.1 mg/)
INORGANIC PARAMETERS CAS Number  Method UNITS
Ammonia T664-41-7 E350.2 ug/l
Arsenic 7440-38-2 E206.2 ug/l
Cadmium(dis) 7440-43-9 E2132 ug/}
Calcium{dis) 7440-70-2 E200.7 ug/l
Chloride(dis) 6887-00-6 E325.2 ug/l
Chromium (dis) 7440-47-3 E200.7 ug/t
Copper {dis) 7440-50-8 E200.7 ug/l
Cyanide (Total as Cn-} 57-12-5 E3353 ug/l
Iron (dis) 7439-89-6 E200.7 ug/l
Magnesium(dis) 7439-95-4 E200.7 ug/l
Manganese(dis} 7439-86-5 E200.7 ug/l
Nickel (dis) 7440-02-0 E200.7 ug/l
Nitrate {as Nitrogen} 7727-37-9 E353.2 ug/l
Potassium(dis) 7440-09-7 *y ug/l
Sodium(dis) 7440-23-5 E200.7 ug/l
Sulfates 4808-79-8 E375.2 ug/}
Zinc (dis) 7440-66-6 E200.7 ug/l

LIST G2 - (Semi-Annual List of Detectable Leachate Constituents)

FIELD PARAMETERS CAS Number Method UNITS
Bottom of Well<MSL> n/a Field n
Depth to Water<BLGS> n/a Field ft
Depth to Water<BLTQIC> n/a Field fl
Groundwater Elev. <MSL> n/a Field ft
pH{unfiltered) nfa Fieid upils
Specific Conductance<unfiltered, umhos/cra 25C> n/a Field umhos
Water Temp<deg. F>> nfa Field deg
MISCELLANEOQUS CONSTITUENTS CAS Number  Method UNITS
Alkalinity (total) nfa E310.2 mg/1
Biological Oxygen Demand (BOD) n‘a E405.1 mg/l
Chemical Oxygen Demand (COD) n/a E410.4 mg/i
Total Dissolved Solids (TDS) nfa E160.1 mg/|
Total Orgﬂic Carbon (TOC) n/a E415.1 mg/l
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Table 4.4. Groundwater sampling parameter list for O&M, Verification, and Detection
Monitoring Programs (continued).

LIST G2 - (Semi-Annual List of Detectable Leachate Constituents)

INORGANIC PARAMETERS CAS Number  Method UNITS
Aluminum (dis} ug/l
Ammonia 7664-41-7 E350.2 ug/l
Antimony (dis) ug/l
Arsenic (dis) ug/l
Barium (dis) ug/|
Beryllium (dis) ug/l
Boron (dis) ug/]
Cadmium{dis) ug/l
Calcium (dis) ug/l
Chioride(dis) 6887-00-6 E325.2 ug/l
Chromiurm (dis) ugh
Cobalt {dis) vg/l
Copper (dis) ug/l
Cyanide (Total as Cn-) 57-12-5 E335.3 ug/l
Fluoride (Total as F-) 7782-41-4 E340.2 ug/l
Iron {Total) 7439-89-6 E200.7 ug/l
1Iron (dis) ug/l
Lead (disl) ug/l
Magnesium (dis) 7439-95-4 E200.7 ug/l
Manganese {dis) ug/t
Mercury {dis} ug/l
Nickel (dis) ug/1
Nitrate {(as Nitrogen) T727-37-9 E353.2 ug/l
Potassium{dis) 7440-09-7 W ug/l
Selenium (dis) ug/l
Silver (dis) ug/]
Sodium[dis) 7440-23-5 E200.7 ug/l
Sulfates 4808-79-8 E375.2 ug/l
Thallium (dis) ugfl
Tin (dis) ug/
Vanadium (dis) ug/l
Zinc (dis} ug/l

* Analytical Methods for Flame Spectrophotometry, Varian, 1979

ORGANIC CONSTITUENTS CAS Number Methed UNITS
Acetone;2-Propane 67-64-1 SWEL/0 ug/l
Anthracene 120-12-7 ug/l
Benzene* 71-43-2 ug/l
Benzoic Acid 65-85-0 ug/l
bis (2-Ethylhexyl) phthalate 117-81-7 ug/|
Butanone, 2-; Methyl ethyl ketone; MEK 73-93.3 ug/l
Carbon disulfide 75-15-0 ug/l
Chlorobenzene; Monochlorobenzene 108-90-7 ug/l
Chloroethane; ethy| chloride 75-00-3 ug/l
Cymene; p-Isopropyltoluene, Dolcymene 25515-15-1 ug/l
Dibenzofuran 132-64-9 ugh
Dichlorobenzene, 1,4; p-Dichlorobenzene 106-46-7 ug/l
Dichloroethane, 1,1-; Ethylidene chloride 75-34-3 ug/l
Dichloroethane, 1,2-; ethylene dichloride* 107-06-2 ug/l
Dichloroethylene, 1,1- 75-35-4 ug/l
Dichloroethylene, 1,2- 540-59-0 ug/l
Dichloroethylene, cis-1,2- 156-59-0 ug/l
Dichloroethylene, trans-1,2- 156-60-5 ug/l
Dichloropropane, 1,2-* 78-87-5 ug/l
Dimethyiphenot,2, 4- 1300-71-6 ug/l
Di-n-octylpthalate ug/l
44
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Table 4.4. Groundwater sampling parameter list for O&M, Verification, and Detection
Monitoring Programs (continued).

LIST G2 - (Semi-Annual List of Detectable Leachate Constituents)

ORGANIC PARAMETERS - Cont'd CAS Number  Method UNITS
Ethylbenzene 100-41-4 ug/l
Fluorene ug/1
Fluoranthene ug/t
Hexanone, 2-; Methyl butyl ketone 591-78-6 ug/i
Methy!(-2-pentanone, 4-; Methy! isobuty! ketone 108-10-1 ug/l
Methylphenol, 2-, O-Cresol 95-48-7 ug/l
Methylphenol, 3- 108-39-4 ug/l
Methylphenol, 4- 106-44-5 ug/l
Methylnapthalene, 2- ug/l
Methylene chloride; Dichloromethane 75-09-2 ug/l
Naphthalene 91-20-3 ug/l
PCBs; Polychlorinated biphenyls* 1336-36-3 ug/l
Phenanthrene 85-01-8 ug/l
Phenol 108-95-2 ug/l
Propylbenzene, n-; 1-Phenylpropane 103-65-1 ug/l
Pyrene

Styrene; Ethenylbenzene 100-42-5 ug/1
Tetrachloroethane, 1,1,1.2- 630-20-6 ug/t
Tetrachloroethane, 1,1,2,2- 79-34-5 ug/l
Tetrachloroethene, 1,1,2,2-; Tetrachloroethylene® 127-18-4 ug/l
Tetrahydrofuran; Tetramethylene oxide 109-99-9 ug/l
Toluene; Methylbenzene 108-88-3 ug/l
Trichloroethane, 1,1,1-; Methylchloroform 71-55-6 ug/l
Trichloroethane, 1,1,2- 79-00-5 ug/l
Trichioroethylene, Trichloroethene 79-01-6 ug/t
Trichloropropane, 1,2,3- 96-18-4 ug/i
Trimethylbenzene, 1,2,4-; Pseudocumene 95-63-6 ug/!
Trimethylbenzene, 1,3,5-; Mesitylene 108-67-8 ug/l
Vinyl chleride; Chloroethene* 75-01-4 ug/l
Xylene, m- 108-38-3 ug/l
Xylene, o- 95-47-6 ug/l
Xylene, p- 106-42-3 ug/l
Xylenes 1330-20-7 ug/i

LIST G3 - (Annual Organics and Inorganics)

FIELD PARAMETERS CAS Number  Method UNITS
Bottom of Well<MSL> n/a Field ft
Depth to Water<BLGS> n/a Field ft
Depth to Water<BL.TOIC> n/a Field ft
Groundwater Elev. <MSL> n/a Field fl
pH(unfiltered) n/a Field units
Specific Conductance<unfiltered, umhos/cm 25C> n/a Field umhos
Water Temp<deg. F> n/a Field deg
MISCELLANEOUS CONSTITUENTS CAS Number ~ Method UNITS
Alkalinity (total) n/a E310.2 mg/]
Biological Oxygen Demand (BOD) n/a E40S.1 mg/1
Chemical Oxygen Demand (COD) n/a E410.4 mg/]
Total Dissolved Solids (TDS) n/a E160.1 mg/l
Total Organic Carbon {TOC) n/a E415.1 meg/|
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Table 4.4. Groundwater sampling parameter list for O&M, Verification, and Detection
Monitoring Programs (continued).

LIST G3 - (Annual Organics and Inorganics)

INORGANIC PARAMETERS CAS Number  Method UNITS
Aluminum TR0 EX00.7 ug/l
Aluminum (dis} ug/l
Ammonia 7664-41-7 E350.2 ug/!
Antimony 7440-36-0 E200.7 ug/l
Antimony (dis) ug/l
Arsenic 7440-38-2 E206.2 ug/l
Arsenic (dis) ug/l
Barium 7440-39.3 E200.7 ug/l
Barium (dis) ug/l
Beryllium 7440-41-7 E200.7 ug/1
Beryllium (dis) ug/
Boron 7440-42-8 E200.7 ug/l
Boron (dis) ug/t
Cadmium 7440-43-9 E213.2 ug/l
Cadmium{dis) ug/l
Calcium 7440-70-2 E200.7 ug/l
Calcium (dis}) ug/l
Chloride(dis) 6887-00-6 E325.2 ug/l
Chromium 7440-47-3 E200.7 ug/l
Chromium (dis}) ug/}
Cobalt 7440-48-4 E200.7 ug/l
Cobalt (dis} ug/l
Copper 7440-50-8 E200.7 ug/l
Copper (dis) ug/l
Cyanide (Total as Cn-) 57-12-5 E3353 ug/l
Fluoride (Total as F-) 7782-41-4 E340.2 ug/l
Iron (Total) 7439-89-6 E200.7 ug/l
Iron (dis) ug/l
Lead 7439-92-1 E239.2 ug/l
Lead (disl) ug/l
Magnesium 7439-95-4 E200.7 ug/i
Magnesium (dis) 7439-95-4 E200.7 ug/l
Manganese 7439-96-5 E200.7 ug/l
Manganese (dis) ug/l
Mercury 7439-97-6 E245.1 ug/l
Mercury (dis} ug/l
Nickel 7440-02-0 E200.7 ug/l
Nickel (dis) ug/l
Nitrate (as Nitrogen) 7727-37-9 E353.2 ug/l
Potassium 7440-09-7 'V ug/l
Potassium(dis) 7440-09-7 v ug/l
Selenium 7782-49-2 E270.2 ug/
Selenium (dis) ug/!
Silver 7440-22-4 E200.7 ug/l
Silver (dis) ug/l
Sodium 7440-23-5 E200.7 ug/l
Sodium[dis] 7440-23-5 E200.7 ug/l
Sulfates 4808-79-8 E3752 ug/l
Thallium 7440-28-0 E279.2 ug/l
Thallium (dis} ug/|
Tin 7440-31-5 E200.7 ug/l
Tin (dis) ug/1
Vanadium 7440-62-2 E200.7 ug/l
Vanadium (dis}) ug/l
Zinc 7440-66-6 E200.7 ug/l
Zinc {dis) ug/!

* Analytical Methods for Flame Spectrophotometry, Varian, 1979
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Table 4 4. Groundwater sampling parameter list for O&M, Verification, and Detection
Monitoring Programs (continued).

LIST G3 - (Annual Organics and Inorganics)

QRGANIC CONSTITUENTS CAS Number  Method UNITS
2,4-D;2,4-dichlorophenoxy-acetic acid 94-75-7 SW8260 ug/l
Acetone;2-Propane 67-64-1 SW38270 ug/l
Acroiein 107-02-8 SWR080 ug/t
Acrylonitrile;2-Propenenitrile 107-13-1 SW8I150 ug/]
Alachor* 15972-60-8 SW8015 ug/i
Aldicarb; Temik 116-06-3 E619 ug/1
Aldrin; Aldrex 309-00-2 ug/l
Atrazine 1912-24-9 ug/l
Benzene* 71-43-2 ug/l
Benzoic Acid 65-85-0 ug/l
bis (2-Chloroethoxy) methane 111-91-1 ug/l
bis (2-Ethylhexyl) phthalate 117-81-7 ug/t
bis Chloromethy] ether 542-88-1 ug/l
Bromoebenzene; Phenyl bromide 108-86-1 ug/l
Bromochloromethane; Chlorobromomethane 74-97-5 ug/l
Bromodichloromethane; Dibromochloromethane 75-27-4 ug/l
Bromoform; Tribromomethane 75-25-2 ug/l
Bromomethane; Methyl bromide 74-83-9 ug/l
Butanol,] n-Butyl alcohol 71-36-3 ug/!
Butanol 1,2;sec-butyl alcohol 78-92-2 ug/l
Butanone, 2-; Methy! ethyl ketone; MEK 73-93-3 ug/l
Butylbenzene, n-; 1-Phenylbutane 104-51-8 ug/l
Butylbenzene, sec-; (1-Methylpropyi)benzene 135-98-8 ug/l
Butylbenzene, tert-; (1,1-Dimethylethly)benzene 98-06-6 ug/l
Butylbenzyl phthalate 85-68-7 ug/l
Carbofuran 1563-66-2 ug/l
Carbon disulfide 75-15-0 ug/l
Carbon tetrachloride 56-23-5 ug/l
Chlordane* 57-74-9 ug/l
Chlorobenzene; Monochlorobenzene 108-90-7 ug/t
Chlorodibromomethane; Dibromachloromethane 124-48-1 ug/l
Chloroethane; ethy! chloride 75-00-3 ug/l
Chloroethyl Vinyl Ether, 2-, (2-Chloroethoxy Jethene 110-75-8 ug/l
Chtoroform; Trichloromethane 67-66-3 ug/i
Chloronaphthalene, 2 91-58-7 ug/l
Chlorotoluene, o- 95-49-8 ug/l
Chloerotoluene, p- 106-43-4 ug/l
Cresol, p-; cresol, 4-methyiphenol 106-44-5 ug/!
Cumene; (1-Methylethyl)benzene; Isopropylbenzene 98-82-8 ug/l
Cymene; p-1sopropyltoluene, Dolcymene 255}5-15-1 ug/l
Dalapon

DDD;1,1-(2,2-dichlorocthylidene)bis[4 chlorobenzene} 72-54-8 ug/l
DDE;1,1™--(dichioroethenylidene)bis[4 chlorobenzenel 72-55-9 ug/l
DDT; 1,1'-(2,2.2-Trichloroethylidene)bis[4-chlorbenzene 50-29-3 ug/l
Di-n-buty! pthalate; Dibuty! pthalate 84-74-2 ug!
Dibromo-3-chloropropane, 1,2-; (DBCP) 96-12-8 ug/l
Dichloro-2-butene, trans-1.,4- 110-57-6 ug/l
Dichlorobenzene, 1,2; o-Dichlorobenzene 95-50-1 ug/1
Dichlorobenzene, 1,3; m-Dichlorobenzene 541-73-1 ug/l
Dichlorobenzene, 1,4; p-Dichlorobenzene 106-46-7 ug/l
Dichlorodifluoromethane; Difluorodichloromethane; Freon 12 75-71-8 ug/!
Dichloroethane, 1,1-; Fthylidene chloride 75.34-3 ug/!
Dichloroethane, 1,2-; ethylene dichloride* 107-06-2 ug/l
Dichloroethylene, 1,1- 75-35-4 ug/l
Dichloroethylene, 1,2- 540-59-0 ug/l
Dichloroethylene, cis-1,2- 156-59-0 ug/i
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Table 4.4,

Monitoring Programs (continued).

LIST G3 - {(Annual Organics and Inorganics)

ORGANIC CONSTITUENTS - Cont'd
Dichloroethylene, trans-1,2-

Dichioropropane, 1,2-*

Dichlorapropane, 1,3-; Trimethylene dichloride
Dichloropropane, 2,2-; Isopropylene chloride
Dichloropropene, 1.1-; 1,1-Dichloroprepylene
Dichloropropene, 1.3-; 1,3-Dichloropropyiene
Dichloropropene, cis-1,3-

Dichloropropene, trans-!,3-

Dieldrin

Diethyl phthalate

Difluorobenzene, 1,4-; p-Difluorobenzene
Dimethy] phthalate

Dimethylphenol,2,4-

Dinoseb

Endosulfan [

Endosuifan 11

Endosulfan Suifate

Endothali

Endrin

Endrin Aldehyde

Endrin Ketone

Ethy] acetate

Ethyl Alchohol; Ethanol

Ethyl Methacrylate

Ethylbenzene

Ethylene dibromide (EDB); 1,2-Dibromoethane
gamma-BHC; 1,2,3,4,5,6-Hexachlorocyclohexane; Lindane
Heptachior*

Heptachlor Epoxide*

Hexachlorobutadiene

Hexanone, 2-; Methyl butyl ketone
lodomethane; Methyl iodide

Isophorone

Methoxchior

Methyl chloride; chloromethane
Methyl-2-pentanone, 4-; Methyl isobutyl ketone
Methylene bromide; Dibromoethane

Methylene chloride; Dichloromethane
Naphthalene

Nitrobenzene

Nitrophenol, 4-; p-Nitrohenol

Parathion; 0,0-Diethyl phosphorotioic acid
PCBs; Polychlorinated biphenyls*
Pentachlorophenol*

Phenanthrene

Phenol

Picloram

Propanol, 1-; n-Propyl alcohol

Propanol, 2-; isopropy! alcohol

Propylbenzene, n-; |-Phenylpropane

Silvex: 2-(2,4,5-trichlorophenoxy)propienic acid; 2,4,5-TP
Simazine

Styrene; Ethenylbenzene

Tetrachioroethane, 1,1,1,2-

Tetrachloroethane, 1,1,2,2-
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Groundwater sampling parameter list for O&M, Verification, and Detection

CAS Number  Method UNITS
156-60-5 ug/l
78-87-5 ug/1
142-28-9 ug/l
594-20-7 ug/
563-58-6 ug/t
542-75-6 ug/l
10060-01-2 ug/l
10061-02-6 ug/l
60-57-1 ug/l
84.66-2 ug/l
540-36-3 ug/!
131-11-3 ug/l
1300-71-6 ug/l
959-98-8 ug/l
33213-65-9 ug/l
1031-07-8 ug/l
72-20-8 ug/l
7421-93-4 ug/l
ug/l
141-78-6 ug/l
64-17-5 ug/l
97-63-2 ug/l
§00-41-4 ug/i
106-93-4 ug/l
58-89-9 ug/l
76-44-8 ug/l
1024-57-3 ug/
87-68-3 ug/l
59(-78-6 ug/l
74-88-4 ug/l
78-59-1 ug/l
72-43-5 ug/t
74-87-3 ug/l
108-10-1 ug/l
74-95-3 ug/l
15.09-2 ug/l
91-20-3 ug/l
98-95-3 ug/l
100-07-7 ug/l
56-38-2 ug/l
1336-36-3 ug/l
87-86-5 ug/l
85-01-8 ug/l
108-95-2 ug/l
71-23-8 ug/l
67-63-0 ug/l
103-65-1 ug/l
93-72-1 ug/l
100-42-5 ug/l
630-20-6 ug/l
79-34-5 ug/l



Table 4.4. Groundwater sampling parameter list for O&M, Verification, and Detection
Monitoring Programs (continued).

LIST G3 - (Annual Organics and Inorganics)

ORGANIC CONSTITUENTS - Cont'd CAS Number  Method UNITS
Tetrachloroethene, 1,1,2,2-; Tetrachloroethylene* 127-18-4 ug/l
Tetrahydrofuran; Tetramethylene oxide 109-99.9 ug/l
Toluene; Methylbenzene 108-88-3 ug/!
Toxaphene 8001-35-2 ug/l
Trichlorobenzene, 1,2 3- 87-61-6 ug/l
Trichlorobenzene, 1,2,4- 120-82-1 ug/l
Trichloroethane, 1,],1-; Methylchloroform 71-55-6 ug/l
Trichlorocthane, i,1,2- 79-00-5 ug/l
Trichloroethylene, Trichleroethene 79-01-6 ug/l
Trichlorofluoromethane; Fluorotrichloromethane; Freon 11 75-69-4 ug/l
Trichlorophenoxyacetic acid, 2,4.5-; 2,4,5-T 93-76-5 ug/l
Trichloropropane, 1,2,3- 96-18-4 ug/l
Trimethylbenzene, 1,2,4-; Pseudocumene 95-63-6 ug/l
Trimethylbenzene, 1,3,5-; Mesitylene 108-67-8 ug/l
Vinyl acetate; Ethenyl ester acetic acid 108-05-4 ug/l
Vinyl chloride; Chloroethene* 75-01-4 ug/l
Xylene, m- 108-38-3 ug/l
Xylene, o- 95-47-6 ug/l
Xylene, p- 106-42-3 ug/|
Xylenes 1330-20-7 ug./l
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4.3.1 SAMPLING PARAMETERS AND FREQUENCY

The downgradient Verification monitoring well network wells will be sampled and
analyzed for the parameters shown in list G2 of Table 4.4. Verification monitoring will be
conducted quarterly for a period of one year following completion of the O&M monitoring,
until the provisions of 35 IAC 811.319 (d)(5)(A) are met. Once concentration levels are
below MAPCs table within the zone of attenuation, and below AGQS levels of Section
811.320 for four consecutive quarters, the groundwater remediation will be completed and
detection monitoring will begin.

Verification monitoring will be initiated immediately before the cessation of
remediation. A single round of samples will be collected from the downgradient Verification
monitoring well network and will be analyzed for the leachate MAPC constituents identified
in the GIA (GeoTrans, 1995b). After collection of this round of samples, remediation will be
terminated. Once typical (unstressed) aquifer conditions have been attained and sustained for
a minimum of 30 days, a confirmational round of samples will be obtained from the
downgradient Verification groundwater monitoring network and analyzed for the same
constituents as the first round. The analytical results from this round of samples will be
compared to the respective constituent prediction limits. A confirmational round will be
collected 90 days (i.e., one quarter) after the first round and similarly analyzed and evaluated.
[f the prediction limit ts not attained for a minimum of 90 percent of the monitor wells during
the first two confirmation rounds, verification monitoring will be terminated, the remedial
system will be reactivated, and O&M monitoring would be resumed. If the PLs are attained
in 90 percent of the wells, verification monitoring will continue quarterly for six more
quarters.

As stated above, in accordance with 35 IAC 811.319(d)(5)(A), the remedial action
program will continue until Verification monitoring results demonstrate that monitored
constituents are below the respective MAPCs within the zone of attenuation and below the

respective PLs at or beyond the zone of attenuation for a period of four consecutive quarters.
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If, at the end of the Verification monitoring period, the groundwater standards have
not been achieved for four consecutive quarters, WRL will submit a report summarizing the

situation and reassessing the cleanup technology.

4.3.2 STATISTICAL ANALYSIS

Individual well constituent concentrations at sampling points will be compared to
their respective PLs and to their respective MAPCs, as appropriate following 35 JAC
811.320(e).

4.4 DETECTION MONITORING PROGRAM

The purpose of Detection monitoring is to assess whether statistically significant
increases in leachate constituent concentrations within groundwater are present, indicating a
release from the landfill. Detection monitoring will be conducted following completion of

the groundwater remediation and leachate head reduction activities.

4.4.1 SAMPLING AND FREQUENCY

Groundwater monitoring will consist of a “typical” detection monitoring program and
will be analyzed for routine indicator parameters and .he annual scan presented in Lists G1
and G3 of Table 4.4. In accordance with 35 JAC 811.319 (a}(1)(B), monitoring frequency
may be adjusted to an annual schedule on a well-by-well basis if either of the following

conditions are met:

. All constituents monitored within the zone of attenuation have returned to a
concentration less than or equal to ten percent of the MAPC (35 [AC 811.319

[a][1][BI[ID).

. All constituents monitored within the zone of attenuation are less than or
equal to the MAPC for eight consecutive quarters (35 IAC 811.319

(a)(1}(B)(ii)).
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4.4.2 STATISTICAL ANALYSIS

The monitoring resuits for each well will be compared with the constituent-specific
prediction limit provided in Table 4.3 and MAPCs (Table 4.5), which were determined in the
Groundwater Impact Assessment (GeoTrans 1995b). Any concentration reported below the
prediction limit is regarded to be within the range of normal statistical fluctuation.
Concentrations reported above the limit are potential significant increases beyond the range
of normal fluctuation.

The procedure for confirming the potentially significant increases are defined in 35

IAC 811.319(a)(4)(A) and summarized below:
1) The concentration of any routinely monitored constituent shows a progressive
increase over four consecutive quarters;

if) The concentration of any constituent exceeds the MAPC at an established
monitoring point within the zone of attenuation;

it1) The concentration of any constituent on the extended sampling list in
accordance with 811.319(a) exceeds the previously measured concentration at

any established monitoring point; and

iv) The concentration of any constituent monitored at or beyond the zone of
attenuation exceeds the applicable groundwater standards of 35 TAC 811.320.
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Table 4.5. Maximum allowable predicted concentrations (MAPCs) (ug/L) in verification
and detection wells.

|Parameter Leachate MAPC CONC. (ug/L} in Verfication and Detection Wells
i Cong, {uall} G42 Gae Gu PR, P4R G39 G4l G40 B1sp B15R
Run: MAPC-1 Normalized Concentration 373E.03 267E-04 9.84E-05 1.50E-03 4 75E-03 33E-03 999E-04 9B1E-05 3 56E-05
Aluminurn (dis) 755.9 2.8185 0.2018 0.0668 11339 3.5905 2.5020 0.7551 00726 00269
alkalinity B975700  33479.3510 2396.5119 793.4519 134683 5500 426345750 29709.5670 89667243 8625648 3195349
Ammonia 2023170 7546.4241 5401884 1788482 13034.7550 96100575 6696.6927 20211468 194 4266 720249
Arsenic (dis) 75 0.2798 0.0200 0.0068 0.1125 D.3563 02482 0.0749 00672 0.0027
Barium (dis) 828.3 30896 0.2292 0.0732 1.2425 3.9344 27417 08275 0.0796  0.D295
Boron (dis) 20760 772110 5.5269 1.8299 31.0500 98.3250 68.5170 206793 19893 (7369
Cadmium (dis) 12 0.0045 0.0003 0.0001 0.0018 0.0057 0.0040 too12 0.0001 0.0000
Calcium (dis} 110072.3 410.5697 29.3893 97304  165.1085 522.8434 364.3393  109.9622 10.5779  3.9185
Chlorige 4940500  18428.0650 13191135 4357402 74107500 23467 3750 163530550 49355595 4747821 1758818
Chromium (dis) 809.7 3.0202 0.2162 0.0716 12146 3.8461 26801 0.8089 00778 0.0288
Cobalt (dis) 932 0.3476 0.0249 0.0082 01398 04427 0.3085 0.0934 0.0090  0.0033
Copper (dis) 483 0.1802 00128 0.0043 0.0725 0.2294 0.1599 0.0483 0.0048  0.0017
Cyanige (Total as Cn-) 962 03588 0.0257 0.0085 0.1443 0.4569 03184 0.0961 0.0092  0.0034
Fluoride (Total as F-) 4043 1.5080 0.1079 0.0357 D.6065 1.9204 1.3382 04039 00389  0.0144
Iron {dis) 19757.5 73.6955 52753 1.7466 296363 93.8481 65.3973 187377 1 8987 07034
Lead (disl) 351 0.1309 0.0094 0.0021 0.0527 0.1667 0.1162 £.0351 0.0034 0.0012
Magnesium {dis) 160220 597.6206 42.7787 141634  240.3300 761.0450 530.3282 160.0598 15.3971 57038
Manganese (dis) 219.9 0.8202 0.0587 0.0194 0.3299 1.0445 0.7279 02197 00211 00078
Nicket (dis) 636.8 2.3753 0.1700 0.0583 0.9552 3.0248 21078 0.6362 0.0612 0.0227
Nitrate (as Nitrogen) 260 0.9698 0.0694 0.0230 0 3900 1.2350 0.8606 0.2597 0.0250 00093
Potassium({dis) B62321.9 3216.4607  230.2399% 762293  1293.482% 4096.0290 2854.2855 8614596  B2.8691 306987
Silver (dis) 5 0.0187 0.0013 0.0004 0.0075 0.0238 00166 0.0050 0.0005  0.0002
Sodium{dis) 2315840 8638.0832 6183203 2047203 3473.7600 11000.2400 76654304 23135242 2225522 824439
Tin (dis) 282 1.0519 0.0753 0.0249 0.4230 1.3385 0.9334 0.2817 0.0271 0.0100
Vanadium (dis} 1073 0.4002 0.0286 0.0095 0.1610 0.5097 0.3552 0.1072 0.0103  0.0038
Zinc (dis) 398.5 1.4864 0.1064 0.0352 05978 1.8929 1.3190 0.3981 0.0383  0Q.0142
mercury 1 0.0037 0.0003 0.0001 0.0015 0.0048 00033 0.0010 0.0001 0.0000
sulfate 56250 2098125 15.0188 49725 84.3750 2671875 186.1875 561938 5.4056 2.0025
antimony 10 00373 0.0027 0.000% 0.0150 0.0475 0.0331 0.0100 coa10 00004
peryllium 1 0.0037 0.0003 0.0001 0.0015 0.0048 0.0033 0.0010 0.0601 0.0000
setenjum 10 0.0373 0.0027 0.0009 0.0150 0.0475 0.0331 0.0100 0.0010  0.0004
thalliurm 5 0.0187 0.0013 0.0004 0.0075 0.0238 0.0166 0.0050 0.0008  0.0002
phencl 61.1 0.2278 0.0163 0.0054 0.0917 0.2802 0.2022 0.0610 00059  0.0022
dichioropropane, 1,2- 25 0.0093 0.0007 0.0002 0.0038 0.0119 {.0083 0.0025 00002  0.0001
trichloroethene 25 0.0093 0.0007 0.0002 0.0038 0.0119 0.0083 0.0025 0.0002  0.0001
tetrachicroethene 25 Q0083 0.0007 0.0002 0.0038 DOt19 0.0083 0.0025 00002  0.0001
hexanone, 2- 5 0.0187 0.0013 0.0004 0.0075 00238 00166 0.0050 00005  Q.0002
chiorobenezene 25 0.0693 0.0067 0.0002 0.6038 g.0118 0.0083 0.0025 0.000z  0.0001
styrene 5 0.0187 0.0013 0.0004 0.0075 0.0238 0.0166 0.0050 D.0ODDS  0.0002
chloroform 25 0.0093 0.0007 0.0002 0.0038 0.0119 0.0083 0.0025 00002  0.0001
trichioroethane, 1,1,1- 25 0.0093 0.0007 0.0002 0.0038 0.0119 0.0083 00025 00002  0.0001
chlorgethane 5 5.0187 0.0013 0.0004 0.0075 0.0238 0.0166 0.0050 0.0005  0.0002
methylene chioride 2.5 0.0093 0.0007 0.0002 0.0038 0.0119 0.0082 0.0025 0.0002 0.0001
carbon disulfide 25 0.0093 £.0007 0.0002 0.0038 0.0118 0.0083 0.0025 00002  0.0001
dichloroethene, 1,1- 25 0.0093 0.0007 0.0002 ©.0038 00119 0.0083 0.0025 00002  0.0001
dichloroethane, 1,1- 2.5 0.0093 0.0007 0.0002 0.0038 0.0119 0.0083 0.0025 0.0002  0.0001
dichloroethene, 1,2-, total 25 0.0093 0.0007 0.0002 00038 0.0119 0.0083 0.0025 0.0002 0.0001
Acetone 2-Propane 1037 0.3868 0.0277 0.0092 0.1556 0.4926 03432 0.1036 0.0100  0.0037
Benzene 25 0.0093 0.0007 0.0002 0.0038 0.011¢9 00083 0.0025 00002  ©.0001
Benzoic Acid 74386 2.7736 0.1985 0.0857 1.1154 3.532% 24613 07429 00715  DO0O265
bis (2-Ethyihexyl) phthalate 160.1 05972 0.0427 0.0142 0.2402 0.7605 05299 0.1599 0.0154 0.0057
Butancne, 2-, Methyl ethyt ketone, MEK 25 0.0093 0.0007 0.0002 00038 0.0119 0.0083 0.0025 00002  0.0001
Cresol, p-, cresol, 4-methylphenol 791 0.2950 0.0211 0.0070 0.1187 0.3757 02818 00790 0.0076 0.0028
Cymene; p-Isopropyltoluene, Dolcymene 75 0.1389 0.0100 0.0033 0.0563 01781 o.1241 00375 0.0036 00013
Dichlcrotenzene, 1.4, p-Dichlorobenzene 283 0.1056 0.0076 0.0025 00425 01344 00937 0.0283 0.0027 0.0010
Dichioroethylene, cis-1,2- 25 0.0093 0.0007 0.0002 0.0038 0.011% 00083 0.0025 00002  0.0001
Dimethylphenol 2.4- 3409 12716 0.0910 9.0301 0.5114 1.6193 1.1284 0.3406 0.0328 00121
Ethylbenzene 49 0.1828 0.0131 0.0043 0.0735 02328 01622 0 0490 0.0047 00017
Methyl-2-pentanone, 4. Methyl isobutyl ketone 225 0.0839 0.0060 0.0020 0.0338 0.1069 00745 00225 00022  Q.0C08
Naphthalene 76.7 0.2861 0.0205 0.0068 0.115% 0.3643 0.2539 0.0766 00074  0.0027
PCBs; Polychlorinated biphenyls 31 0.0116 0.0008 0.0003 0.0047 00147 00103 0.0031 G.0003 0.0001
Phenanthrene 618 0.2305 0.0165 0.0055 0.0927 02938 0.2046 0.0617 00059 00022
Propylbenzene, n-; 1-Phenylpropane 56 0.0209 0.0015 0.0005 0.0084 0.0266 0.0185 0.0056 00005  0.0002
Tetrahydrofuran: Tetramethylene oxide 1298.4 4.8430 0.3467 0.1148 1.9478 6.1674 4.2977 1.2971 01248 00462
Toluene; Metnylbenzene 119.2 04446 0.0318 0.0105 0.1788 0 5662 03848 01191 00115 0.0042
Tnmethylbenzene, 1,2 4-, Pseudocurene 47.9 0.1787 n.0128 0.0042 00719 02275 0 1585 00479 0.0046 00017
Trimethylbenzene. 1,3,5-. Mesitylene 187 00898 0.0050 0.0M7 0.0281 0.0888 00618 00187 0.0018 0.0007
Vinyl chicnde; Chloroethene 28.5 0.1063 0.0076 0.0025 0.0428 0.1354 0.0943 0.0285 0.0027 0.0010
| Xylenes 1455 0.5442 00380 00129 0.2189 (0 6%3C 04829 0.1458 00140  0.0052
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If the above increases are observed, WRL shall notify the IEPA in writing within ten
days of the observation. In addition, the subject well or wells will be resampled within 45
days of the initial observation to determine if the increase was a false positive result. WRL

+shall ensure that the samples and sampling protocols used during resampling will detect any
statistically significant increase in the concentration of the suspected constituent in
accordance with 35 IAC 811.320(e).

If the observed increase is not confirmed through the procedures described above,
monitoring activities shall revert to the routine program. If the apparent increase is
confirmed, WRL shall notify the IEPA before the end of the next business day following the
confirmation, and follow up the notificatton in writing within ten days of such confirmation.
The written notification shall provide a narrative explanation of the postulated source of the

increase and the supporting rationale.

4.5 SAMPLING QUALITY ASSURANCE PROCEDURES

Appropriate quality assurance procedures will be consistently used whenever
sampling and analysis are performed. These procedures include proper sampling,
preservation, and chain-of-custody protocol. Only laboratories with appropriate quality

assurance procedures will be used to analyze groundwater samples.

4.5.1 FIELD EQUIPMENT CALIBRATION

The pH and conductivity meters will be calibrated before beginning work.
Calibration will be checked between each well and a record will be kept in the appropriate
bound field notebook or field report forms. The meters will be decontaminated between each

groundwater sample by triple rinsing with deionized water.

4.5.2 FIELD BLANKS, TRIP BLANKS, AND DUPLICATES
One field blank and duplicate will be collected for each round of sampling and

analyzed for the entire laboratory parameter list. One trip blank will originate at the
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laboratory with the VOC vials and be carried with the VOC vials for the entire sampling

event. The trip blank will then be analyzed for the appropriate VOCs.

4.5.3 SAMPLING PROCEDURES

Groundwater and leachate sampling will be performed in an appropriate and
systematic manner in order to ensure that representative samples are collected. A detailed
discussion of the standard operating procedures (SOPs) is provided in Appendix D. A
summary of the sampling procedures is provided below.

The following procedures will be performed during each sampling event:

1. Water Elevation Measurement
Measure the distance from the top of the well casing and ground surface to the
top of the water in the well to the nearest hundredth (,01) of a foot. The water
level indicator is decontaminated between each well following the procedures
in Item 5, decontamination.

2. Well Purging
Measure the distance to the bottom of the monitoring well. The depth to the
bottom of the well and the depth to water are recorded in a field notebook or
on an appropriate form. With this depth measurement and the water depth
measurement taken in Item 1 above, determine the volume of water in the
well. Remove a volume of water equivalent to at least three times the volume
of water in the well with proper stabilization of pH, specific conductance, and
temperature. If the well can be bailed or pumped dry prior to stabilization,
remove water from the monitoring well until it is dry.

3. Sample Collection
Sampling proceeds from the cleanest well to the most contaminated well to
minimize the potential for cross-contamination of the samples. Groundwater
samples are collected in the following order; volatiles, semivolatiles, metals,
and then any remaining pertinent parameters.

Remove and collect the necessary well water for sample analysis using either
a pump constructed of acceptable materials, or a stainless steel bailer. If the
well has been pumped dry, wait for the well to recharge sufficiently to allow
removal of an adequate sample volume.
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Samples are poured directly from the bailer or pump into the sample
container. The sample is subjected to minimal agitation to minimize
volatilization.

Care is taken to ensure that all headspace is eliminated from the VOC vials
(i.e., no air bubbles present in the sample vial).

All samples requiring filtering are treated using a .45 micron filter. Samples
are preserved in accordance with the information provided in Appendix D,

4, Perform In-field Tests
Perform the required in-field sample analyses. The tests for specific
conductance, temperature, and pH should be performed on unfiltered samples
in the field rather than in the laboratory. Observations such as a description of
the sample’s odor, color, and turbidity should always be made, because these
parameters can be used as early warning indicators.

5. Equipment Decontamination
Following collection and preservation of samples, all equipment to be reused
must be cleaned by washing with non-phosphate detergent and then tripie-
rinsing with Type II reagent grade water before being placed into any of the
wells and between each well to prevent cross-contamination.

4.54 CHAIN-OF-CUSTODY

After collection and identification, the samples will be maintained under chain-of-
custody procedures. Sampling personnel are responsible for the care and custody of the
samples until they are transferred or properly dispatched. The laboratory or any other person
receiving the samples will sign and date the Custody Record. A sample analysis request
sheet will accompany the samples to the laboratory. A laboratory log book will be
maintained at the laboratory, where all pertinent information about the samples will be

recorded.

4.5.5 SAMPLE PRESERVATION AND SHIPMENT
The sample will be preserved using the method required by the laboratory analyzing

the samples. Preservation will be required so that the sample remains in the same “'state”
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until the laboratory analysis is performed. Following preservation and prior to analysis, all
samples will be cooled to 4°C and transported to the laboratory as quickly as possible. Lists
showing the appropriate preservation techniques and holding times for pertinent parameters

are included in Appendix D.

4.5.6 LABORATORY QUALITY ASSURANCE PROCEDURES
The groundwater samples will be submitted to a laboratory that has an acceptable
quality assurance program in place. The laboratory quantitative detection limits and the

analytical methods for each chemical constituent are included in Appendix E.

4.6 LABORATORY ANALYSES

For each phase of the proposed monitoring programs, laboratory analysis and testing
methods will generally and substantially be performed in accordance with those described in
the USEPA publication “Test Methods for Evaluating Solid Waste,” SW-846, 3rd Edition,
revised September 1986 or as revised by future editions. Other references for testing

methods may include:

1. “Methods for Chemical Analysis of Water and Wastes,” USEPA, EPA 600/4-
79-020, revised March 1983,

2. “Test Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater,” EPA 600/4-82-057, July 1982,

3. “Methods for the Determination of Organic Compounds in Finished Drinking
Water and Raw Source Water,” USEPA, September 1986; and

4. “Standard Methods for the Examination of Water and Wastewater,” APHA-
AWWA-WPCF, 16th Edition, 1985 and 1988 Supplement.

Laboratory QA/QC protocols will follow the method requirements found in USEPA

Publication SW-846 including calibration checks, control samples and control check
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samples, matrix spike and spike duplicate analyses, replicate samples, method blanks, and
batch blanks.

For the O&M monitoring and Detection monitoring phases, data quality objectives
(DQOs) consistent with the USEPA Level Il (field analysis) and III {engineering} will be

used. For the Verification monitoring phase, Level IV DQOs will be utilized.

4.7 SAMPLING SCHEDULE
Groundwater monitoring will occur for a minimum period of 30 years following

landfill closure. The sampling schedule shall be as follows:

Sampling Quarter Reporting Date
1. January - February April 15
2. Aprl - May July 15
3. July - August October 15
4. October - November January 15
58
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